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How to Use THE SOIL SURVEY REPORT 


ARMERS who have lived in one locality 

for a long time come to Imow about the 
soil differences on their own farms and on 
those of their immedidte neighbors, What 
they do not know, unless a soll survey hag 
been made, is how nearly their soils are 
like those at experiment stations or in 
other localities from which higher yields 
are reported, They do not know whether 
these higher yields are from soils like thelr 
own or from soils so different that they 
could not hope to get equally high returns, 
even if they adopted the practices followed 
in those other places. These similarities 
and differences are known only after a map 
of the soils has been made. Knowing what 
kind of soil one has and comparing it with 
soils on which new developments have 
proved saccessful will remove some of the 
risk in trying new methods and varieties, 


SOILS OF A PARTICULAR FARM 


The soll map Is in the envelope inside the 
back cover. To find what solls are on any 
farm or other land, locate the tract on the 
map. This 1g easily done by finding roads, 
streams, villages, and other landmarks the 
tract is known to be near. 

Hach kind of soil is marked with a 
symbol on the map; for example, all soils 
marked Mc are Marlow ioam, sloping 
phase, The name of the soll] may be found 
by locating in the legend on the margin 
of the map the symbol that represents it. 
The section on Soll Types and Phases tells 
what this soil is like, for what it Is mainly 
used, and some of the uses to which it is 
suited. 

Suppose, for instance, one wishes to 
now how productive Marlow loam, slop- 
ing phase, is. He may obtain this in- 
formation by finding the soll name in the 
left-hand column of table 7 and noting the 
yields of the different crops shown opposite 
it. This table also gives expectable yields 
for other sofls mapped, so that the differ- 
ent soils can be compared, 


Read the section on Soil Types and 
Phases to learn what aro gocd uses and 
management practices for this soil, Look 
also at the sections headed Land Use and 
Management and Water Control on the 
Land. What is sald in those sections about 
crops, crop rotations, fertilization, liming, 
control of water, conservation of soil mois- 
ture, and other management practices may 
apply to Marlow loam, sloping phase. 


SOILS OF THE COUNTY AS A WHOLE 


If a general idea of the solls of tho 
county {s wanted, read the section on Soils 
and Their Relations. This tells where the 
principal kinds are found, what they are 
lke, and how they are related to one an- 
other. Then study the soil map and note 
how the different kinds of soils tend to be 
arranged in different localities, These ar 
rangement patterns are likely to be asso- 
elated with well-recognized differences in 
type of farming and land use. 

A newcomer who considers purchasing a 
farm in the county will want to know about 
the climate as well as the soils; the prin- 
cipal farm products and how they are mar- 
keted; the types and sizes of farms; the 
kinds of farm tenure; kinds of farm build- 
ings, equipment, and machinery ; availabil- 
ity of schools, churches, highways, rail- 
roads, telephone and electric services, and 
water supplies; the location of cittes and 
villages; and about the industries and the 
population in the neighborhood of the 
farm. This information will be found in 
the sections on General Nature of the Area 
and on Agriculture. 

Students and others interested in how 
the soils of the county were formed and 
how they are related to the great soil 
groups of the world should read the sec: 
tion on Morphology and Genesis of Soltis. 

This publication on the soil survey of 
Hillsborough County, N. H., is a coopera- 
tive contribution from the— 
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FOREST covers more than 80 percent of Hillsborough County, and 

agriculture is less important than manufacturing and lumbering. 
The peak of agricultural development was passed about 1850, and the 
abandonment of land to forest still continues. Dairying, poultry 
raising, and the growing of apples are the major agricultural pe 
suits, Because ae the quantities of forage required for the barn feed- 
ing of dairy cows through the long winters, a large part of the farm 
land is used for growing hay. Manchester, Nashua, and smaller 
towns produce textiles, shoes, machinery, furniture, and a great variety 
of manufactured articles. To provide a basis for the best agricultural 
uses of the land, a cooperative soil survey was made by the United 
States Department of Agriculture and the New Hampshire Agricul- 
tural Experiment Station. Field work was completed in 1940, and, 
unless otherwise specifically indicated, all statements in this report 
refer to conditions in the county at that time. 
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GENERAL NATURE OF THE AREA 
LOCATION AND EXTENT 


Hillsborough County is located in the extreme southern part of New 
Hampshire (fig. 1). Nashua, the county seat, is 15 miles south of 
Manchester, the ge, city in the county, and 15 miles from Concord, 
the State capital. The county covers an area of approximately 560,000 
acres, or 875 square miles. 


WY UY yy) 


“State Agricultural Experiment Station 


Ficure 1.—Location of Hillsborough County in New Hampshire. 
PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


Hillsborough County lies within the New England physiographic 
province * and is for the most part a dissected plateau sloping to the 
south and east. Although the entire county was covered with ice 
during the glacial period, the general appearance was probably not 


* UNITED STATES GEOLOGICAL SURVEY. PHYSICAL DIVISIONS OF THE UNITED 
STATES, AN INDEX MAP OF THE UNITED STATES. 1930, 
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materially changed by glaciation. The mantle of glacial debris 
averages less than 10 feet deep, and the streams probably occupy 
approximately the same valleys now as they did in preglacial times. 
Locally, however, the ice sheet made great changes. Same areas were 

laned off, others were built up with glacial till or comparatively 
arge deposits of assorted materials, and in places small areas of 
assorted sand and gravel were deposited on the till plain. Boulders 
of distant origin occur everywhere except on some of the larger plains 
of gravel and sand. Glacially striated, or channeled, rocks are plainly 
visible on Pack Monadnock Mountain. 

The plateau section can be divided into upper, middle, and lower 
divisions, each of which is comparatively uniform in relief and eleva- 
tion. The upper plateau, which covers the northwestern part, is 
characterized by steep-sided hills with an average maximum altitude 
of about 1,800 feet and boggy brooks as high as 1,100 feet above sea 
level. Locally, elevations often vary as much as 500 feet within half 
amile. Dissection is thorough in most places, but strata of hard rock 
along the margin of the plateau prevent streams from cutting deeper. 
The houndlacy of the upper peel is comparatively easy to determine 
because streams leaving it flow swiftly over rocky beds through steep- 
sided narrow valleys. 

The middle plateau is characterized by comparatively long slopin 
hills, the crests of which reach an elevation of about 1,200 Feet, an 
by swift-flowing brooks that cut to a grade level of 600 to 700 feef 
before reaching the Contoocook River. In most places local relief 
varies about 300 feet within half a mile. Dissection is thorough, but 
many brooks flow through high-lying bogs early in their course. The 
most prominent physiographic features in the county—the area once 
covered by glacial Lake Contoocook and the Wapack Range—are in 
the middle plateau. The glacial lake was formed when the ice barrier 
prevented water from following its preglacial course to the north. 
As the glacier melted water was impounded in an area comprising the 
present drainage basin of the Contoocook River.2, The margins of 
this former lake can be determined by examining the deltalike gravel 
deposits occurring in many places at an altitude of about 850 feet. 
When the ice receded northward as far as Lyndeboro Mountain a 
pnRorasy outlet was opened by way of Stony Brook and the Souhegan 

iver. 

The Wapack Range, a short series of mountains extending north- 
ward from northern Massachusetts almost to Hillsboro in this county, 
consists of several steep-sided and rocky peaks rising 700 to 1,000 feet 
above the surrounding plateau. Elevations frequently vary as much 
as 500 feet in gnestoueth mile. Another relatively prominent feature 
in the eastern part of the middle plateau is Joe English Hill, the 
southern face of which is a cliff 500 feet high. 

The division between the lower and middle plateaus is indistinct 
in most places, but the lower plateau is plainly distinguishable from 
the hill southeast of Whittemore Hill in the southeastern part of the 
town ® of New Ipswich. The lower plateau is characterized by low 


*GotptHwalrTE, J. W. THE GEOLOGY OF NEW HAMPSHIRE. 86 pp., illus. Rum- 
ford Press, Concord, N. H., 1925. 

* Towns in New England are comparable to political townships in most other 
parts of the United States. 
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hills rising 300 to 400 feet above the grade level of the streams. Tho 
tops of the hills average about 800 feet above sea level in the western 
part, and 400 feet in the eastern. Local variations in relief are 
gradual—in most places about 200 feet in half a mile, but in some as 
much as 300 feet. 

Outstanding in the lower plateau are relatively extensive neo) 
level sand and gravel plains in the vicinity of Nashua and Milford. 
These plains are continuous between the Souhegan, Nashua, and Merri- 
mack Rivers. The assorted deposits forming the plains indicate that 
the Souhegan River may have once joined the Nashua River about 2 
miles west of the present junction of the Nashua with the Merrimack 
River, and that it later may have followed a course the same as that 
now taken by Pennichuck Brook. Very likely the deposition of the 
sand and gravel materials took place when the huge volume of debris- 
laden water from glacial Lake Contoocook entered the Souhegan 
Valley from the temporary drainageway near Lyndeboro Mountain. 
The Uncanoonuc Mountains, composed of two monadnocks in the 
northern part of the lower plated rise about 600 feet above the sur- 
rounding plateau, or to an altitude of slightly more than 1,300 feet. 

The rivers and tributary streams have deeply dissected the plateau 
forming this county. Elevations range from 100 feet above sea level, 
where the Merrimack River leaves the county, to 2,280 feet at the 
summit of Pack Monadnock Mountain. Locally, elevations vary 
from 300 to 500 feet. The altitudes of some prominent features are 
Temple Mountain, 2,081 feet; Crotched Mountain, 2,055; Lyndeboro 
Mountain, 1,710; and Uncanoonuc Mountains, 1,821. Approximate 
elevations above sea level for some of the larger towns and villages are 
Greenville, 800 feet; Peterboro, 750; Hillsboro, 580; Goffstown, 300 
feet; Milford, 270; Manchester, 200; and Nashua, 140. 

Most of the county lies within the drainage basin of the Merrimack 
River (pl. 1). The Merrimack River flows through the eastern part 
of the county but does not drain a large area directly, because a slight 
rise in the surface routes most drainage water through tributary 
rivers—the Contoocook, Piscataquog, Souhegan, and Nashau. The 
Contoocook River drains the western part of the county; the Piscat- 
aquog and Souhegan Rivers, the central part; and the Nashua, a 
small part west of the Merrimack River. few square miles in the 
southwestern part of the county in the town of New Ipswich drain 
through the Miller River into the Connecticut River. 


CLIMATE 


The climate of Hillsborough County is continental and not greatly 
modified by any large body of water. The Atlantic Ocean, 50 miles 
from the eastern boundary, does not appreciably influence tempera- 
ture, humidity, and precipitation. Summers are warm and winters are 
cold. Temperatures vary widely in short periods, and variations of 
30° FE, within 24 hours are not unusual, The periods of extremely 


‘Data on relief and elevation are from topographic surveys of the United 
States Geologic Survey. Quadrangles including parts of Hillsboro County, N. H., 
are the Suncook, Concord, Hillsboro, Lovewell Mountain, Monadnock, Peterboro, 
Milford, and Manchester in New Hampshire; and the Haverhill, Lowell, Groton, 
and Fitchburg in both New Hampshire and Massachusetts. 
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hot weather in summer are usually tempered by cool nights. Above- 
freezing temperatures occur in all the winter months. 

Normal monthly, seasonal, and annual temperature and precipita- 
tion at Nashua are shown in table 1. The data in this table are 
considered representative of climatic conditions in the large valleys 
in the eastern part of the county. The eastern valleys are hotter in 
summer than the uplands, and it is unlikely that the extremes of 
temperature recorded for Nashua are exceeded anywhere else in the 
county except on some of the highest mountains. The range between 
the extreme low and high temperatures is 126° F. This wide varia- 
tion increases the recreational value of the county, and both winter 
and summer sports are developed. 


TaBLe 1.—Normal monthly, seasonal, and annual temperature and 
precipitation at Nashua, Hillsborough County, N. H. 


(Elevation, 125 feet] 


Temperature Precipitation 
Month = Absolute] Absolute - Poulter pega hea 
ean | maxi- | mini- ean 4 
driest | wettest | snowfall 
mum mum year year 

oF, oF. oF, Inches | Inchea | Inches | Inches 
December. -_ -_ 27.3 66 —18 | 3.34 3. 61 5. 03 10.4 
January-..--.- 24. 2 65 —25 | 3.43 2.95 2. 57 16.2 
February__..-- 24.4 66 —21 3. 32 2. 30 4,21 15.9 
Winter___.-_ 25. 3 66 —25 | 10.09 8. 86 11. 81 42.5 
March. -_-____- 33. 3 4 —6 3. 70 1. 39 7.11 12.9 
Apriluccovcc%. 43.8 89 11 3. 32 48 1, 42 3.3 

AYics2-cesse 56. 3 97 22 3.00 2. 26 4, 88 Q) 

Spring... _-- 44. 5 97 —6| 1002] 413] 13.41 16.2 

June__-------- 65. 2 100 31 3.13 2. 09 3. 39 0 

July._----.-.- 70. 2 101 36 3. 38 4.45 3. 85 0 

August__-____- 68. 2 100 35 3. 53 2. 31 5. 86 0 

Summer____- 67.9 101 31 | 10. 04 8. 85 13. 10 0 

September. ___- 60. 8 97 25 | 3.42 . 38 6. 01 0 

October --.-.-- 49.8 88 14 3. 00 2.31 7. 39 (0) 

November... __- 39.1 79 2] 3.25 2. 70 1. 30 7.8 
Valle cosasck 49.9 97 2 9. 67 5. 39 14, 70 7.8 
Year__-.-..- 46.9 101 —25 | 39. 82 | 327. 23 | * 53, 02 66. 5 


1 Trace, 2In 1941. *In 1890. 


The precPiaton is relatively evenly distributed throughout the 
year. The greater part is in the form of slow steady rains lasting 6 
to 24 hours. Hailstorms and severe thunderstorms seldom occur. 
On the average, 66.5 inches of snow falls between the first of Novem- 
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ber and the last of April. Moisture is usually ample for the rapid 
growth of crops, but in some years little rain falls during the final 
part of the growing season. Droughts long enough to affect crop 
yields seriously seldom occur. Prolonged wet spells are unusual 
except late in spring or in midautumn. 

In most years sandy soils can be tilled from the middle of April 
to the middle of November and grazed from late in April to early 
in November, or for 6 to 61% months. The initial date for grazing 
heavy, slowly drained soils is in the middle of or late in May, because 
damage is severe if they are pastured before the ground becomes firm. 

Winds are variable and usually gentletostrong. Severe windstorms 
seldom cross the area, but an exceptionally severe storm, the hurri- 
cane of September 21, 1938, did great damage to standing timber in 
exposed areas. Buildings were damaged mainly on their roofs by 
falling trees. Storms of hurricane intensity apparently visit New 
England at intervals of about 100 to 150 years. Records show that 
a storm like the one of 1938 occurred early in the nineteenth century 
and another occurred early in the seventeenth century. 

The average frost-free season extends from May 14 to September 27, 
but killing frosts are often recorded as late in spring as June 10 and 
as early in fallas September 7. Unusual off-season frosts may shorten 
the season even more in some localities. In 1940, the year with the 
shortest frost-free season recorded for the Manchester area, many 
vegetables and much corn near Manchester were killed by frost on 
June 21, and another frost followed on August 23. Many of the 
off-season frosts affect only a small area, and the damage is frequently 
spotty ; often only parts of a field are affected. In summer, days are 
longer in the northern latitude than they are farther south. This 
longer growing period each day helps to compensate for the shorter 
growing season. 

WATER SUPPLY 


Water for farmstead and household use is supplied by wells and 
springs. Many farmsteads served by springs are at elevations far 
enough below the source to permit gravity-flow piping of water. 
Deep wells are not common, but some have been drilled recently when 
the normal water supply failed or was insufficient. Ina few instances 
sand points have been driven in sandy areas near streams to supply 
water for farmsteads and livestock. Springs or brooks furnish ample 
water for livestock in most pastures. Potato growers use sirinkler 
irrigation systems on some of the lighter soils. 

Dug wells 20 to 25 feet deep are the most common and furnish 
sufficient water for most farms. These shallow wells are dependable 
except during a prolonged drought. Shallow wells dug in soils having 
compact substrata withstand drought better than those dug in soils 
having lighter substrata, but once they become dry, they may remain 
dry long after the drought is broken—in some instances until the 
spring thaws. 

Streams and lakes are important natural resources of the county. 
Many of the smaller streams are cold swift-flowing spring-fed brooks 
that form a natural habitat for trout. Rainbow trout are in the South 
Branch Piscataquog River and in the upper reaches of the Souhegan 
River. Most of the lakes contain many species of game and food 
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fish—smallmouthed black bass, Eastern chain pickerel, yellow perch, 
white perch, sunfish, horn pout (catfish), and in the cold-water akes, 
brook trout. 

The recreational value of the lakes is highly developed in many 
laces. Summer camps, family cottages, bathing beaches, and summer 
otels are located along the shores of most of the larger lakes. Some 

ice for domestic and commercial use is cut from the lakes. The 
larger streams are less desirable for bathing, fishing, boating, and 
other recreational uses because they are polluted by sewage and 
industrial waste from the cities. 


VEGETATION 


When first seen by white men the area now in this county was prob- 
ably entirely covered with a mixed forest of hardwoods and conifers.® 
Many large mature trees formed a dense canopy, but trees of all ages 
were included. On the lower plateau the most common broadleaf 
species were chestnut, Northern red oak, sugar and red maples, beech, 
yellow birch, elm, and on the heavier soils, shagbark and bitternut 
hickories and white ash. White pine was the most common conifer. 
Nearly pure stands of white pine were probably on some sandy plains 
in the valleys and on dry ridge tops. Pitch and red pines also grew 
on the dry sand plains, and hemlock was an important component of 
all mixed stands. The middle and upper plateaus supported the 
same broadleaf species as the low plateau, but at these higher eleva- 
tions the stand included more hemlock as well as paper birch and some 
red spruce. 

Much of the original forest was cut and the land cleared for pasture 
ox cultivation before the middle of the nineteenth century, and prac- 
tically all parts of the county have been cut over for lumber at one 
time or another. Most of the farms, especially those on rough land, 
were abandoned, and a uniform cycle of forest growth and reproduc- 
tion has subsequently taken place. Most of the abandoned fields re- 
seeded naturally to white pine, and many pure even-aged stands re- 
sulted. In some places, however, aspen, pin cherry, and gray birch 
became established and were later replaced by other hardwoods or 
by mixed stands of hardwoods and white pine. 

The pure stands of white pine were clear cut when they reached 
merchantable size. After the white pine was cut, regeneration was 
by species in the understory—Northern red oak, red maple, gray birch, 
and other broadleafed species and some white pine and hemlock. 
There are few places other than the sand plains and recently aban- 
doned lands where white pine is now the most common species. Many 
of the forest stands are Bavehy: and witch-hazel and sweetfern are 
common in many places. Mountain-laurel is found in many pastures 
and wooded areas on the lower plateau. Poison ivy commonly oc- 
curs at altitudes of less than 1,000 feet. 

Continuous pasturing has retarded regeneration in places. June- 
grass (Kentucky bluegrass) and poverty oatgrass are common in such 
pastures at higher elevations, whereas broomsedge frequently grows 


*Crine, A. C., and Lockarp, C. R. MIXED WHITE PINE AND HARDWOOD. Harvard 
Forest Bul. No. 8, 67 pp., illus. 1925. 


10 SOIL SURVEY SERIES 1940, NO. 13 


in pastures at lower altitudes. Many areas are almost worthless for 
pasture because they are completely covered by hardhack and low- 
growing juniper. 

Following is a list of scientific and common names for the more 
important trees, shrubs, and grasses of the county: 


TREES AND BHEUBS 


Sctentifio name Common name 
Acer rubrum —......---.---.------------------. Red maple. 
A. saccharum____.-------------.----~_--------- Sugar maple. 


Béettia Wutéds 2-22.33 ee ee Yellow birch. 


B. papyrifera-__--.-.-..---—---_.. cieckeeasanees Paper birch, 

B. popultfolia_______._..__.-------------------.. Gray birch. 
Fagus grandifolia___._._.__..___--__-------------- American beech, 
Fragvinua americana_____...-----------.-~-----. White ash. 
Hamamelia virginiana. ... Witch-hazel. 
Carya cordiformig._...._._--...--------~------~- Bitternut hickory. 
CO) GUNG. cc cste sc heeteadcuccceatene eee Shagbark hickory. 
Juniperus communis var. prostrata____..-------- Dwarf juniper. 


Kaimia latifolia.____.c-.-.__.---- Mountain-laurel. 
Comptonia peregrina . Sweetfern. 

Picea rubens___..----.----- Red spruce. 

Pinua reainoad.._..---.----.----------------==- Red pine. 
Pewrigtd@s- 232 2 cose settee eset ence teeeee Pitch pine. 

Po BU ODUS 25 on ao Soe ews cee neato: Eastern white pine. 
Populua tremuloidea____._.___.__-__-.------------ Quaking aspen. 
Prunus pensylvanica__.._..-----..------------- Pin cherry. 
Quercus borealis var. mawima_______--_--------- Northern red oak. 
Rhus towicodendron______----.----------------- Poison ivy. 
Spiraea tomentosa_______--.--------~----- ---. Hardhack. 


Teuga canadensia________.--------..----------- Eastern hemlock, 
Ulmus americana_______---------.-..----------. American elm. 
Andropogon virginicus Broomsedge. 
Danthonia spicata_.__...____..------ Poverty oatgrass. 
Poa pratensig_...._.--_-_..-..-------------------. Kentucky bluegrass. 


ORGANIZATION AND POPULATION 


The area now comprising Hillsborough County was probably first 
visited by white men in 1652 when a surveying party from Massa- 
chusetts surveyed the Merrimack River as far north as Lake Winni- 
pesaukee.? The first settlement was established between 1665 and 1670 
on Salmon Brook in what isnow Nashua. Other settlements followed 
slowly—Manchester in 1722, Amherst in 1735, and Bedford in 1737. 
By 1750 there were isolated settlements in most parts of the area, and, 
inasmuch as danger from Indian raids ceased at about that time, the 
population increased rapidly. 

The Crown Province of New Hampshire was divided into five 
counties in 1771. Hillsborough, one of the original five, then had a 
population of about 15,000 and included most of what is now Merri- 
mack County but not the town of Pelham. Ambherst was the county 
seat and an important trading center. The present boundaries of the 
county were established in 1823, and the county seat was moved to 
Nashua in 1862. 


‘Horn, D. H. HISTORY OF HILLSBOROUGH COUNTY, NEW HAMPSHIRE. 748 pp., 
illus, 1885. 


HILLSBOROUGH COUNTY, NEW HAMPSHIRE ll 


The earliest settlers came from Massachusetts, but many of the later 
settlements were made by Scotch-Irish and Irish immigrants. 
industrial development progressed, Greeks, Italians, and French 
Canadians came in response to the demand for labor. Later, German, 
Polish, Belgian, Lithuanian, and other European immigrants estab- 
lished homes. 

Before 1850 most of the population lived on farms or in small rural 
communities, but after the beginning of industrial development, in- 
creasing numbers of people moved to Manchester and Nashua, now 
the two largest cities in New Hampshire. Manchester had a popula- 
tion of 82,732 in 1950 and Nashua, 34,669. 

In 1950 the population of the county was 156,987, of which 77.9 

ercent was classed as urban. In 1950 the rural population was 34,738. 

ilford, Wilton, Hillsboro, Greenville, and Peterboro are minor indus- 

trial centers and have maintained populations fairly well, but many 
of the rural villages have decreased in size. 


- INDUSTRIES 


Hillsborough County has been an important industrial area for 
nearly a century.’ Textiles and shoes are the most important, but 
a at variety of other manufactured articles are produced, in- 
cluding machinery, furniture, granite and asbestos products, and vari- 
ous wooden articles. 

Most of the industrial establishments are in Manchester and Nashua, 
but many of the smaller towns have one or more factories. Water 
power is developed at many places throughout the county, particularly 
along the dividing line between the upper and middle plateaus, and 
is used in many smaller mills and even some of the larger ones. Some 
electric current is also generated by water power. 


TRANSPORTATION AND MARKETS 


Transportation facilities are unusually good and would be adequate 
even if argiculture and industry were greatly expanded. A main line 
of the Boston and Maine Railroad follows the valley of the Merrimack 
River through the county and connects Manchester and Nashua with 
Boston and Montreal. Seranth lines connect the smaller industrial 
communities and many of the rural towns with the main line through 
Manchester and Nashua or to a line in Massachusetts. Because local 
transportation by truck has proved more economical and flexible, a 
few branch lines have been abandoned in recent years and on the 
others passenger service has been discontinued and freight service 
curtailed. 

United States highways Nos. 3 and 202 serve the county. All com- 
munities are served by well-maintained hard-surfaced or surface- 
treated roads. In most places surface-treated roads radiate from each 
larger population center to nearby villages. Most of the rural roads 
serving only a scattered farm population are graveled. In winter, 
all roads serving inhabited residences and farmsteads are kept open 
by snow plows, and icy places on main traffic arteries are sanded to 


"Doner, J. R. HILLSBOROUGH COUNTY RECORD, A GLIMPSE OF THE BUSINESS AND 
RESOURCES OF 81 TOWNS. 156 pp. 1853. 
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facilitate travel. Nashua and Manchester have modern airports, and 
scheduled mail and passenger planes stop at Manchester. 

Much of the farm produce, including poultry and dairy products, 
is marketed locally, but large quantities are shipped to Boston by 
rail and truck. In many communities milk and egg collections are 
made regularly for Boston markets. Some agricultural products, 

articularly eggs and live and dressed poultry, are shipped to New 
Fork City by truck. 


COMMUNITY IMPROVEMENTS 


Churches of several denominations are located in the larger rural 
communities, but many of the smaller centers are served by only one 
church. Most of the small one-room schools have been closed, and the 
pupils are now transported to and from centrally located schools, 
High schools are maintained in the larger towns. Free transportation 
is furnished grade school pupils, but high school students must furn- 
ish their own transportation unless they live in a locality where they 
ean ride the regular school busses. 

Each town has a town hall used for the official and social meetings of 
the community. These are usually large two-story buildings erected 
when the towns were more densely populated, and many of them are 
fine examples of New England colonial architecture. 

Towns with a municipal water system supply water for domestic 
use and fire protection to many nearby farms, but most farmers de- 

end on springs and wells. Water for fire protection is obtained from 
Erooke or larger streams in most rural areas, but a few shallow reser- 
voirs have been constructed recently. 


AGRICULTURE 


Indians were practicing a primitive form of agriculture on the 
river bottoms when the first surveying party visited the aren. They 
girdled the trees, piles the brush, and burned over the ground in the 
fall. Fish, principally shad, were numerous in the Merrimack River 
and were used as fertilizer. Beans, squash, pumpkins, and gourds, 
which were indigenous to the region, were the principal crops. Each 
Indian family tilled about one-half an acre, but 10 or 12 family plots 
would be contiguous, 

The agriculture of the first white settlers was chiefly on a suste- 
nance basis. They grew about the same crops as the Indinns—corn, 
beans, pumpkins, squash, melons, gourds, and tobacco, Potatoes and 
flax were introduced later by the Scotch and Irish. The raising of 
the livestock, especially sheep, was important during the early period 
of agricultural expansion, and corn and hay were principal crops. 
Turnpikes were built in many places in the early part of the nine- 
teenth century, and prior to the building of railroads, a canal was 
constructed along the Merrimack River. Improved methods of trans- 
portation made possible the growing of rye, wheat, and oats for ship- 
ment to more populated centers. 

By 1830 practically all tillable land was under cultivation and the 
rural population was at its peak. Cellar holes, rock fences, and old 
roadbeds show that areas now inaccessible were once densely popu- 
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lated. The exodus from farms can be traced to several causes. Many 
farms were stony, steeply sloping, hard to cultivate, and ingressinely 
less productive as virgin fertility was exhausted by cropping. 
permanent and profitable system of agriculture for most of these 
steep stony soils had not been discovered at that time, and the fac- 
tories growing up in many villages and cities offered employment 
whereby a man could provide for his family more adequately and 
with less toil. The West, furthermore, was being opened for settle- 
ment at about this time and many New England farmers migrated 
westward because they believed they could obtain nearly level, stone- 
free, fabulously fertile land at low cost. The most inaccessible land, 
although not necessarily poorer than some of the land still cultivated, 
was abandoned first, and today almost the only evidence of the acreage 
once under cultivation is the almost pure even-age stands of white 
pine that grew up as the farms were abandoned. 

Agriculture is now considerably less important than manufacturing. 
Dairying, poultry raising, and the growing of orchard fruits are 
the main ngricultural pursuits. The acreage of improved land has 
continued to decline, and grain crops are no longer grown to any 
extent. Recently many farms have been sold to residents of Boston 
and other New England cities as summer homes. Hay is still har- 
vested on many of these farms, but some of the owners maintain only 
a small area of cleared land around the buildings. 


CROPS 


Hay and forage are by far the leading crops of the county; the 
totul area in hay was 25,870 acres, or about 44 percent of all cropland, 
m 1949. Corn is the most important cereal crop and fruits such us 
apples and peaches are successfully grown. Acreages of principal 
crops are given in table 2 for stated years. 

Much of the acreage listed as wild hay and all other tame hay is 
in old fields on abandoned farms or on farms that have been pur- 
chased for summer residences. Many of the old fields have not been 
seeded for 20 years or more, and the grass originally seeded has been 
replaced mainly by Kentucky bluegrass, sweet vernalgrass, redtop, 
poverty oatgrass, and other wild grasses. The yield is usually low, 
or about one-half to three-fourths ton an acre, and many fields are cut 
only when there is a hay shortage. 

Most of the corn is now cut for silage. Field corn is not grown 
to any extent for grain, chiefly because the season is too short to mature 
the standard dent varieties. Recently developed and adapted va- 
rieties of hybrid dent corn, however, would mature satisfactorily. 
Oats is the only other cereal crop of any importance, and most of the 
acreage is cut green for hay or pastured. 

Apples and peaches are successfully grown in large commercial 
orchards located at relatively high altitudes where air drainage is 
sufficient to prevent frost killing. High-quality MacIntosh apples 
are produced on many farms, but most of the commercial orchards are 
in the towns of Wilton (pl. 2,4), Lyndeboro, and Temple. This area 
is protected from cold winter and summer storm winds by relatively 
high mountains to the west, and on the east by the Souhegan Valley, 
the width of which provides excellent air drainage. The orchar 
are chiefly on Marlow soils. 
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TABLE sr of dey crops and number of bearing fruit trees 


in Hillsborough County, N. H., for stated years 
Crop 1919 1929 1939 1949 
Acres Acres Acrea Acres 

Corn for all purposes_....-..--.-------- 1, 260 1, 623 1, 993 1, 583 
For silage... - s2ccseecebccceweas secs (4) 1, 227 1, 333 1, 381 
Harvested 2:23 s5 50-26 cu cese ete! ® 192 290 93 
Grazed or cut for fodder____.--------- 1, 260 204 370 109 

Oats, harvested_.._.------.------------ 332 i) 

All hays 2os2% so-26.0loce2 Seceict Sse cee 46,793 | 36, 254 | 33, 866 25, 870 
Alfalfa- 3.22222 222 2e cc ee eens 4 487 758 1, 572 
Clover and timothy, alone or mixed__..| 20, 785 | 21, 607 | 16,045 | 18, 317 
Grains cut green____......----------- 1, 776 352 633 565 
All other tame hay___..--_...--_-.--- 21, 736 | 13, 343 | 15, 606 6, 988 
Wild hay.__..-...-_-_--------.----- 2, 462 465 824 ( 

Potatoes, white......----....---------- 1, 333 570 599 530 

Vegetables for sale: 2 

weet corm____-..-----.------------- Q) 428 315 622 
Beans, snap, string, or wax....-------- (3) 78 77 128 
Cabbage: 2... 2.2552 cecestcee cee Ss () 103 56 184 
Green peas______._.-.---.----------- (3) 65 17 14 
Tomatoes___..--_.------.----------- (0) 95 69 65 
All other vegetables and melons_-______ @) 5 392 543 

Blueberries, tame or wild__--__.-_---.-- 24 538 701 771 

Strawberries. ._.-__...-------------.-- 84 71 58 20 

Number | Number | Number | Number 

Apples-.-2.c22--22<2sc2oceceee05 trees__{146, 068 |136, 498 |145, 882 | 139, 442 

Peaches ...2202-52ch25chcccse52 do___-_| 44, 202 | 25, 821 | 11, 766 8, 210 

Pearas.) 6 soo oe a do...-| 4, 509 2, 757 2, 185 2, 087 


1 Not reported. 
2 Excludes potatoes, 
+ Not reported separately; total for all vegetables, excluding potatoes, was 630 


acres in 1919. 


Potatoes, market vegetables, and strawberries are grown commer- 
cially on a relatively large acreage, but most farms have only a few 
acres of these crops. Some farmers utilizing land on river terraces 
and flood plains in the vicinity of Nashua and Litchfield specialize 
in market vegetables and potatoes. Tomatoes apparently give the 
highest gross return, but many other vegetables are grown profitably. 
Large quantities of sweet corn are grown for sale locally or for 
markets in Boston. In many years sweet corn is protected from 
frost by nightly fogs until the middle of or late in October in the 
valley of the Merrimack River. The corn earworm and European 
corn hares cause only slight damage to corn. 

Farm pastures covered a total] of 53,222 acres in 1949. Of this 
total, 12,660 acres was cropland pastured, 25,929 acres was woodland 
pastured, and 14,633 acres was other land pastured. Permanent pas- 
tures are in all parts of the county, but in most areas they have ex- 
ceptionally low carrying capacity, partly because in many places onl 
the rough, rocky, or wet land unsuitable for tilled crops is used (pl. 
2, B). The common pasture plants are Kentucky bluegrass, sweet 
vernalgrass, redtop, and various sedges. The carrying capacity of 
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astures is further reduced by weed pests such as juniper, various 
ardhacks, and in places rhododendron. 

In recent years most farmers have realized the value of treating 
their pastureland as they do their cropland. The best. pastures are 
plowed, disked, limed, fertilized, and seeded to improved pasture mix- 
tures which usually include bromegrass and Ladino clover. With such 
treatment, the amount of forage is increased, its quality improved, and 
the grazing season extended for two or more additional weeks each 
year. Surplus pasturage is often cut and made into silage, a practice 
which is rapidly increasing. 


LIVESTOCK AND LIVESTOCK PRODUCTS 


Dairy cattle and poultry are the most important livestock in this 
county. The number of cattle has remained comparatively constant 
at about 15,000 head since 1919. The total number in 1950 was 
13,580, of which 7,793 were cows and heifers being milked. The 
herds are made up chiefly of grade cattle of dairy breeds. Many of 
the cattle are high in Guernsey blood, and there are a few purebred 
Guernsey, Jersey, and Holstein-Freisian cows in some herds. Sev- 
eral herds in the town of Hollis are grade or purebred Ayrshire 
Most of the dairy farms are in the eastern part of the county, and 
dairy products are marketed in Manchester, Nashua, and Boston. 

The number of chickens on hand increased from 141,108 in 1919 to 
606,479 in 1950, The laying flocks are principally of the New 
Hampshire breed, which was developed in this State. Many poultry- 
men cross the New Hampshire breed with the Barred Plymouth Rock 
to produce hatching eggs for the broiler markets in New York, Penn- 
sylvania, and Maryland. The cross between the two breeds produces 
an exceptionally vigorous, fast-growing, rapid-feathering bird con- 
sistently profitable for the broiler market. Poultry farms are chiefly 
in the eastern part of the county but they are also located in other 

arts (pl. 3, 4): Eggs and live poultry are marketed in Manchester, 

ashua, and Derry, N. H., or in Boston, Mass., but much of the 
poultry is reshipped to New York. 

Horses are the only work stock on most farms, but on some a few 
oxen and mules are used. There were 4,313 horses reported in 1919, 
or an average of 1.7 a farm; whereas in 1950, the total number was 
only 880, or about 0.4 a farm. Horses are shipped in from neighbor- 
ing areas or the Western States because few replacements are raised 
in the county. No particular breed predominates, but most of the 
horses are large, hardy, and well kept. 


TYPE, SIZE, AND TENURE OF FARMS 


The 2,175 farms in Hillsborough County in 1950 were classified 
as follows: 594 poultry farms, 380 dairy farms, 97 fruit and nut farms, 
48 general farms, 44 livestock farms, 10 field-crop farms, 13 vegetable 
farms, and 989 miscellaneous and unclassified farms. 

Most of the fruit farms and dairy farms are on Marlow loam or 
other soils developed on firm to compact fine-textured glacial till. 
Fruit trees and grass make better growth and return higher yields 
on these soils. The truck farms are mainly on nearly level terraces 
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and glacial outwash plains or on the well-drained soils occurring in 
steam bottoms. The poultry farms are on all types of soils, but loose- 
textured soils are most desirable because they make the control of 
poultry diseases easier (pl. 3, B). 

Land in farms totaled 225,016 acres, or 39.5 percent of the county 
area, in 1950, and was divided as follows: Cropland, 59,040 acres; 
woodland, 189,267 acres; pasture, exclusive of cropland and wood- 
land used as pasture, 14,633 acres; and all other land, 12,076 acres. 

The average size of all farms was 103.5 acres in 1950, as compared 
to 84.2 acres in 1940, 117.4 acres in 1930, and 119.8 acres in 1920. The 
number of farms and the average size have decreased since 1920. In 
1950, farms ranged from under 8 acres to 1,000 acres or more in size, 
but 1,586 farms, or nearly 76 percent of the total number, were 3 to 
189 acres in size. There were 519 farms larger than 139 acres in size 
and only 70 farms under 3 acres. 

As reported in 1950, 95.7 percent of the farms of the county were 
operated by owners, 3.2 percent by tenants, and 1.1 percent by man- 
agers. The percentage of owners, tenants, and managers has not 
varied materially in the past 50 years. 


FARM IMPROVEMENTS AND EQUIPMENT 


Farm buildings are usually large and substantial and kept in repair. 
The house and barn are often connected so it is unnecessary to go 
outside to get from one to the other (pl. 2,@). Although convenient 
during heavy snows, this arrangement increases the danger of fire 
spreading to all buildings. Telephones were reported in 1,788 farm 
dwellings in 1950 and electricity in 2,184. : 

On many farms the fences are of stone and were built when the 
land was cleared for cultivation. Stones were present in most places 
when the area was cleared and building fences provided a useful 
means of disposal. The stone fences are not difficult to keep in repair 
but furnish refuge for many insects and rodents and are difficult to 
keep clear of brush, briers, and creeping vines, especially poison ivy. 
Stone fences are permanent, but in many places this works to the 
disadvantage of the farmers because it is dificult and expensive to 
change the size or shape of a field. Barbed wire and temporary elec- 
tric fences are now commonly used. 

The machinery on an average farm consists of a walking plow, 
spring-tooth and spike-tooth harrows, a dump hay rake, a dump cart. 
and various wagons and carts. Disk plows and wheel plows are use 
on many farms, and most farmers who grow a large quantity of hay 
have mowing machines, side-delivery rakes, and ha Testis Trac- 
tors and heavy farm equipment are used chiefly on farms specializing 
in the growing of apples or market vegetables. An increasing number 
of tractors, however, are being used on dairy farms. 


FARM EXPENDITURES 


Farmers of this county have been purchasing relatively large quan- 
tities of livestock and poultry feed for the past 30 years. Normally, 
feed grains can be purchased more economically than they can be 
grown on the farms. Poultrymen in particular have neither the time 
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A, Recently cleared Marlow soi], on a drumlin im the town of Walton, to be used 
for an apple orchard. 

B, Bouldery pastures are common on the Gloucester soils. This area was once a 
hayfield; the smaller stones were removed but the larger partly buried boulders 
were left. 

C, House and barn joined by a shed is common in northern New Mngland. 


Soil Survey of Hillsborough County, New Hampshire PLATE 3 


Z bn lias 


VFR cowtnnt 


A, Buildings tvpical of many of the poultry farms in Hillsborough County 
B, Pullets on range on the well-suited droughts light-textured Merrimac soils 
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nor the equipment necessary to grow and mix feeds. Practically all 
the feeds are purchased from feed supply companies or consumer 
cooperatives. In 1950, 85.7 percent of the farms of the county re- 
ported expenditure for feeds. The total spent was $5,083,906, or an 
average of $2,727 for the farms ene: 

The cash expenditure for hired labor was $1,751,410 in 1950, or an 
average of $1,846 for the 949 farms reporting. About half the farms 
of the county use hired labor. Dairy and poultry farmers employ 
much of the hired labor, and on a year-round basis. In most in- 
stances single men are employed. The hired man lives with the 
farm family and often works on the same farm for many years. 
Some seasonal labor is needed on truck farms but satisfactory help 
of this kind is difficult to obtain. The farmers employing on a per- 
manent basis usually have efficient help. 


SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and map- 

ing of soils in the field. The soil scientist walks over the area at 
intervals not more than one-quarter mile apart and bores into the 
soil with an auger or digs holes with a spade. Each boring or hole 
shows the soil to consist of several distinctly different layers, or hori- 
zons, termed collectively the soil profile. At selected sites these layers 
are studied carefully for the physical characteristics that affect plant 
growth and samples may be taken for lnboratory studies. 

The color of each layer is noted. The darkness of the topmost layer 
is usually related to its content of organic matter; streaks and spots of 
gray, yellow, and brown in lower layers generally indicate poor drain- 
age and poor aeration. Texture, or the content of sand, silt, and clay 
in each layer, is determined by the way the material feels and is 
checked by mechanical! analysis in the laboratory. Texture has much 
to do with the quantity of moisture the soil makes available to plants, 
whether plant nutrients or fertilizers will be held by the soil in forms 
available to plants or will be leached out, and how difficult the soil 
ad be to cultivate. 

tructure, or the way the soi] granulates, and the amount of pore or 
open space between particles indicate how easil Mj plant roots can pene- 
trate and how easily water enters the soil. Consistence, or the ten- 
dency of the soil to crumble or to stick together, indicates how diffi- 
cult it is to keep the soil open and porous under cultivation. The 
kind of rocks and the resulting parent material from which a soil 
has been developed affect the quantity and kind of plant nutrients the 
soil may contain. Simple chemical tests show how acid the soil may 
be. The depth to bedrock or to compact layers is determined. The 
quantity of ky or rocks that may interfere with cultivation, the 
steepness and kind of slope, the quantity of soil lost by erosion, and 
other externa] features are observed. 

On the basis of all these characteristics, the soils much alike in kind, 
thickness, and arrangement of layers are mapped as a soil type. Some 
soil types are separated into two or more phases. For example, if a 
soil type has slopes ranging from 2 to 15 percent, it may be mapped 
in two phases, an undulating phase (2- to 7-percent s lopes) and a 

918764—63——2 
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rolling phase e to 15-percent slopes). A soil type is broken into 
Beas primarily because of differences in the soil other than those of 

ind, thickness, and arrangement of layers. The slope of a soil, the 
frequency of outcropping bedrock, the extent of erosion, or need for 
artificial iene are representative characteristics that might cause 
a soil type to be divided into phases. 

Two or more soil types may have similar profiles; that is, the soil 
layers may be nearly the same, except that the texture, especially of 
the surface layer, will differ. If the other characteristics of the soil 
layers are similar, these soils are considered to belong in the same soil 
series. A soil series therefore consists of all the soil types having 
about the same kind, thickness, and arrangement of layers, except for 
texture, particularly of the surface layer, whether the number of such 
soil types be one or several. 

The name of a place near where a soil series was first studied is 
chosen as the name of the series. Thus, Nashua is the name of a deep 

rous well-drained acid soil occurring on deposits of water-laid sand 
in Hillsborough County. There are four types of the Nashua soil— 
Nashua loamy sand, Nashua loamy fine sand, Nashua very fine sand 
loam, and Nashua loam. These differ in texture of the surface soil 
as their names show. The four types of Nashua soil are further di- 
vided into phases according to relist 

When two or more soils are mapped as @ unit but are not intricately 
associated, the individual soils are designated by series, type, and 
phase names to indicate that the soils actually occur individually in 
separate areas. Such is the case for the Waumbek, Peru, and Acton 
loams, undulating phases. 

When very small areas of two or more kinds of soil are so intricately 
mixed that they cannot be shown separately on a map of the scale 
used, they are mapped together and the areas of the mixture are called 
a soil compiles n areas where the textures are extremely variable, 
as on small narrow stream bottoms, the individual textures are not 
named. An example is the complex of Rumney and Saco soils. 

Areas having little true soil, ana areas where some feature other than 
the soil itself controls the use of land, are not designated by series and 
type names but are classified as miscellaneous land types and are given 

escriptive names. Made land and Stony hilly and steep land, Brook- 
field soils, are miscellaneous land types in this county. 

The soil type, or where the soil type is subdivided, the soil phase. 
is the principal unit of mapping because it designates the kind of soi 
most nearly uniform and having the narrowest range of character- 
istics. For this reason, land use and soil management practices can 
be more definitely specified for a type or phase than for broader 
groups of soils that permit more variation. One can say, for example, 
that soils of the Marlow series need lime for alfalfa; but more specifi- 
cally it can be said that Marlow loam, gently sloping phase, has mild 
slopes, needs lime, and is suited to row crops in a rotation with hay, 
whereas Marlow loam, moderately steep phase, has slopes of 15 to 
25 percent, is hard to work with heavy machinery, erodes readily, and 
should be used principally for long tern hay or pasture. 

On the accompanying map of Hillsborough County the location of 
each of the soil types, phases, and miscellaneous land types is shown in 
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relation to roads, houses, streams, Jakes, town (township) lines, and 
other cultural and natural features of the landscape. Topographic 
maps made by the United States Geological Survey were used as a base 
for plotting the soil information. A detailed-reconnaissance soil map 
was made in the county. In this type of survey the cultivated areas 
are mapped in detail, whereas in the more remote wooded areas only 
& reconnaissance map is made. All roads and trails were traversed 
in the wooded areas and the soils along them were studied in detail 
but only a few side trips were made into areas where the land was not 


farmed. 
SOILS 
SOILS AND THEIR RELATIONS 


The soils of Hillsborough County closely resemble those in other 
parts of central New England. They have developed from materials 
ground up, transported, and in some places assorted by glaciers, by 
water flowing from melting glaciers, by postglacial streams, or by 
wind. The texture of the surface soil and subsoil is in most places a 
fine sandy loam or loam. The soils are usually strongly to very 
strongly acid. The native vegetation was forest in all except a few 
smal] areas. 

About 30 percent of the county area is occupied by bouldery soils, 
25 percent by stony well-drained loams and fine sandy loams, 20 per- 
cent by well-drained soils developed on wind-blown deposits and 
stream and outwash terraces, 5 percent by nonstony well-drained soils 
developed on till suitable for agriculture, 5 percent by imperfectly and 
poorly drained upland soils, 5 percent by well-drained stream-bottom 
soils, 5 percent by poorly drained stream-bottom soils, and 5 percent 
by organic soils. 

The bouldery soils and the stony well-drained loams and fine sandy 
loams, which together make up about 55 percent of the courity, are 
not suitable for cultivation and are in forest or pasture. About half 
of the soils on wind-blown deposits and stream outwash terraces are * 
too steeply rolling or drou ny for agriculture. The imperfectly and 
poorly rained soils of uplands are well suited to permanent pasture, 

ut few areas have been cleared for cultivation. In large part the 
well-drained soils of stream bottoms occur in areas too small to be 
suited to general agriculture but are well suited to pasture or home 
gardens. The soils of poorly drained stream bottoms are best suited 
to peste or forest, and the organic soils are mostly in forest. 
reas occupied mainly by the rough bouldery and stony soils, as 
the soils of the Hermon and Gloucester series, are thinly settled and 
the towns provide few community activities, whereas the areas sup- 
porns well-developed prosperous agricultural communities are 
argely on soils developed from fine-textured glacial till, as the Mar- 
low, Paxton, Hollis, Charlton, and the finer textured Nashua and 
Merrimac developed on glacial! terraces. 

The soils on nearly level outwash plains, river terraces, and stream 
bottoms are most extensive along the Merrimack, Souhegan, and 
Contoocook Rivers and were important in the early agricultural and 
industria] development of the county because they were nearly level, 
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naturally stone-free and near rivers, which were then the principal 
means of transportation. Nashua, Manchester, and most of the popu- 
lation centers are on these soils, but many of the sandier soils once 
cleared have been abandoned because they are not easily maintained 
in a high state of productivity. 

The soils are placed in groups on the basis of physiographic position 
as follows: (1) Soils of glaciated uplands, ° soils on kames, ter- 
races, and wind-blown deposits, (3) soils of flood plains, and (4) 
organic soils. These groups are subdivided according to character- 
istics of the subsoil and parent material. Most of the soils are readily 
differentiated according to the texture of the parent material. and the 
texture of the soils can be broadly related to their suitability for 
agricultura) use. In general, the soils most desirable for agricul- 
ture are the well-drained soils developed from fine-textured parent 
material, and those less desirable as ‘eros cropland are the soils 
from coarse-textured parent material. Some phases of the fine- 
textured soils are suitable only for pasture, whereas in places profitable 
farms are maintained on the coarse-textured soils, as they are some- 
times utilized for special crops. Usually, however, the coarse-textured 
soils are in forest or used as pasture. 

The soils of the county are classified and mapped principally on 
the basis of their differences in relief, drainage, texture, degree of 
stoniness and compactness of substratum ; and the composition of their 
parent material. The parent material, drainage, and great soil groups 
are given for each soil series in table 3. 

In addition, 14 land types, which occupy about 28 percent of the 
county, are mapped. These include Made land; six kinds of Rock- 
land, hilly and steep; six kinds of Stony hilly and steep land; and 
Stony undulating land, Waumbeck, Peru, and Acton soils. 


SOILS OF GLACIATED UPLANDS 


The glaciated ee of Hillsborough County is a rolling to moun- 
tainous tract, much of it covered by mixed and some nearly pure stands 
of pines.or hardwoods. Where the glacial deposits are fine-textured 
ate more or less compact, much of the land is gently rolling and suit- 
able for agriculture, but where they are coarse, the greater part of 
the land is rough, stony, and suitable only for forest or pasture. The 
soils of the glaciated uplands are therefore divided as (1) soils devel- 
oped on firm to hard fine-textured glacial till and (2) soils on rela- 
tively loose coarse-textured glacial till. 


SOILS DEVELOPED ON FIRM TO HARD FINE-TEXTURED GLACIAL TILL 


The soils developed on firm to hard fine-textured glacial till are the 
Marlow, Paxton, Becket, Essex, Charlton, Hollis, Sutton, Waumbek, 
Peru, Acton, and Whitman. These soils occupy the smoother areas 
of glacial till and for the most part are gently rolling or undulating 
and: less stony than other soils of the glaciated upland. The imper- 
fectly drained Sutton, Waumbek, Peru, and Acton soils and the poorly 
drained Whitman soils are included in this group because they usuall 
occur in small individual areas and are so closely associated with well- 
drained soils that they are farmed with them. 
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The Marlow, Paxton, Becket, Essex, Charlton, and Hollis soils are 

well drained and have a light-brown or grayish-brown loam surface 
soil and a yellowish-brown loam to silt loam subsoil. The Sutton, 
Waumbek, Peru, and Acton are imperfectly-drained and have a dark- 
gray or grayish-brown loam surface soil and a grayish-yellow or 
mottled yellowish-brown and gray subsoil. The Sutton soil 1s usually 
a little better drained than the Waumbek, Peru, or Acton soils and 
is associated with Charlton and Hollis soils. The Waumbek, Peru, 
and Acton soils are associated with the Marlow, Paxton, Essex, and 
the coarser textured upland soils. Whitman soils are poorly drained 
and have a very dark-gray to black loam surface soil and a gray or 
mottled gray, grayish-brown, or grayish-yellow subsoil. 
* Collectively, the soils developed on firm to hard fine-textured till 
cover about 19 percent of the area of the county, but probably more 
than 50 percent of the crops are grown on them. Farming communi- 
ties have been maintained wherever soils of this group are extensive, 
and on many isolated farms most of the tilled land is on one of these 
well-drained soils. The soils are well suited to hay, corn, small grains, 
potatoes, fruit, and vegetables. They are relatively cold and late to 
warm in spring but withstand the short periods of drought that some- 
times occur in New England during July and August. Relatively 
few areas of Waumbek, Peru, Acton, or Whitman soils are included 
in cultivated fields because they cannot be tilled until very late in 
spring and may be wet at harvesttime. 

The Marlow soils are among the most productive in the county and 
support many excellent apple orchards and pastures. The Marlow 
soils are widely distributed, but most of the areas are in the towns 
of Francestown, Deering, New Boston, Wilton, Greenville, New Ips- 
wich, the eastern part of Temple, and the western part of Mason. 
The Hollis and Charlton soils, which occur only near the village of 
Hollis, are well adapted to the production of apples, peaches, and 
small fruits. Not all of the soils in this group are suitable for culti- 
vation, however, as in places many have stones on the surface and 
some are steep. The stony, steep, and imperfectly and poorly drained 
areas are generally well suited to pasture. 


SOILS ON RELATIVELY COARSE-TEXTURED GLACIAL TILL 


The soils on relatively coarse-textured glacial till are members 
of the Canaan, Hermon, Shapleigh, Gloucester, Lempster, Acworth, 
Brimfield, and Brookfield series. All are well drained but are some- 
what more droughty than the well-drained soils on compact fine- 
textured glacial till. They occupy about 21 percent of the county. 

The Gloucester, Hermon, Shapleigh, and Canaan soils are developed 
on deep loose to firm coarse-textured gritty gray glacial till derived 
largely from granite. The parent material of the Brookfield, Acworth, 
Brimfield, and Lempster soils is deep loose micaceous yellowish-brown 
easel till, mainly from reddish-brown pyritiferous mica schist. 

edrock lies close to the surface of the Canaan, Shapleigh, Lempster, 
and Brimfield soils, but the others are developed on deep till. 

Most of the soils on relatively loose coarse-textured glacial till were 
not suited to cultivation until a great number of surface stones were 
removed. Many cultivated areas were abandoned in the nineteenth 
century and have since produced a crop of lumber. A few successful 
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farms, principally poultry or specialty farms, are on soils of this 
group, but generally acidity and droughtiness make farming unsuit- 
able. Hermon and Gloucester, for example, are the most extensive 
and widely distributed soils in the county but are so stony, bouldery, 
and droughty that most farms having these soils exclusively have been 
abandoned or are now used for summer residences. 


SOIL ON KAMES, TERRACES, AND WIND-BLOWN DEPOSITS 


The soils on kames, terrace, and wind-blown deposits are divided 
into three groups: i Soils developed on Erevally and sandy kame 
deposits; (2) soils developed on nearly level glaciolacustrine, glacio- 
fluvial, and river terraces; and (3) soils developed on wind-blown 


sands, 
BOILS DEVELOPED ON GRAVELLY AND SANDY KAME DEPOSITS 


The soils developed on gravelly and sandy kame deposits—members 
of the Hinckley, Danby, and Peterboro series—are closely related and 
nearly alike in characteristics. All have developed from loose gravelly 
material left in the form of hillocks, or kames. They are widely 
distributed over the county, and even though individual areas are 
usually small, the soils cover about 9 percent of the total area. 

Soils of this group are usually nonagricultural, and most areas are 
forested or in permanent pasture. The most common tree in forested 
areas is white pine. A small acreage is included in cultivated fields 
or in tracts mowed for hay. These soils are useful as pasture land in 
spring because they warm early and furnish grazing when other soils 
are too soft, but the pasture becomes dry and thin early in summer. 
Most pastures receive no attention, and hardhack, ferns, mosses, juni- 
per, aspen sprouts, white pine seedlings, and brush are common unde- 
sirable growth. 


SOILS DEVELOPED ON NEARLY LEVEL GLACIOLACUSTRINE, GLACIOFLUVIAL, AND 
BIVER TERRACES 


The soils of the nearly level glaciolacustrine, glaciofluvial, and 
river terraces are members of the Merrimac, Nashua, Colton, Buxton, 
Sudbury, and Scarboro series. As a group these soils make up about 
11 percent of the county, and they occur nee in areas once occupied 
by glacial Lake Merrimack or glacial Lake Contoocook. They also 
occupy nearly level terraces an outwash plains formed by materials 
deposited by the waters of receding glaciers or by rivers. 

The Merrimac, Nashua, and Colton soils are well drained and range 
in texture from loamy sand to loam. The surface soil is light brown; 
the subsoil] light Gellowial brown; and the substratum, gray. The 
Merrimac and Colton soils are characterized by some gravel in the 
upper 30 inches. Nashua soils have no gravel in their profile and 
are developed from sandy material. 

The finer textured well-drained Nashua, Colton, and Merrimac 
soils are usually used for crops or improved pasture, but the coarser 
textured soils are very droughty and much of their area has reverted 
to brush or forest. The finer textured soils have good to excessive 
internal and external drainage; are easily tilled at any time except 
when frozen; are nearly level; are free of stones; and respond well to 
fertilization. This combination of favorable factors makes them 
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some of the best utilized soils in the county. They yield as well as 
the better upland soils in all except the especially dry seasons and are 
used similarly to the upland soils. 

The Buxton, Sudbury, and Scarboro soils of nearly level glacio- 
fluvial and glaciolacustrine terraces are imperfectly or poorly drained. 
They are associated with the well-drained Merrimac, Nashua, and 
Colton soils but occur in areas where ground water is within 30 inches 
of the surface during wet seasons. For the most part they lie in areas 
between the well-drained Merrimac and Nashua soils and the base, or 
lower margin, of upland soils. They usually have a dark surface soil, 
a light yellowish-brown subsoil mottled with gray at various depths, 
and a pale yellow or gray substratum mottled: throughout with gray 
or brown. They are not of particular agricultural importance be- 
cause they occur as small patches within well-drained areas of crop- 
land or in larger bodies too wet for anything but pasture or forest. 

The imperfectly drained Buxton soils have developed from lacus- 
trine silt and clay. They are characterized by a heavy texture, thinl 
laminated alternate beds of silt and clay, and a mottled subsoil. 
They usually occur on slight slopes. . The Sudbury and Scarboro soils 
have developed in depressions from sandy and gravelly materials. The 
Sudbury soils are most commonly associated with Nashua soils, 
whereas the Scarboro are most often associated with the Merrimac. 
The Sudbury has a grayish-brown surface soil and mottled subsoil. 
The mottling occurs at any depth below 10 to 12 inches, but most 
“Sha bape at about 15 inches. Scarboro soils have a dark-gray to 
black surface soil, and the mottling is closer to the surface than in 
Sudbury soils, 


SOILS DEVELOPED ON WIND-BLOWN SANDS 


During the retreat of the glacier that once covered New England, 
the winds were very strong at the edge of the ice, just as they are 
today in Greenland and Antarctica. The prevalent westerly winds 
picked up the pale-yellow fine sand from the newly formed outwash 
plains along the glacial lakes and streams and drifted it onto the 
edge of the upland bordering the plains. Windsor fine sandy loam 
rolling phase, is the only soil developed on wind-blown sands an 
occupies less than 1 percent of the county. Its surface soil is now 
well stabilized against wind by its vegetative cover. 


SOILS OF FLOOD PLAINS 


Soils of the flood plains—the Ondawa, Rumney, and Saco—occur 
near streams or rivers and are occasionally inundated. They occupy 
about 6 percent of the county and are most extensive along the Merri- 
mack River and tributary streams in the river valley. 

The Ondawa soils are well drained and moderately acid. The finer 
textured Ondawa soils respond well to fertilizer and produce good 
crop yields when fertilized. ; in fact, some of the best yields in the 
county. The coarser textured soils, however, are not so well adapted 
to crops because they require more fertilizer and consequently are 
used more often as pasture or remain in forest. 

The Rumney soils occur on poorly drained areas and are used for 
hay or pasture. They are too wet to be used successfully for cultivated 
crops. Saco soils occur with the Rumney throughout the county in 
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areas so small and intimately intermingled that it was impractical 
to show them separately on a map of the scale used. The complex 
of Rumney and Gia soils occupies long narrow strips along streams 
and has various degrees of drainage but is predominantly poorly and 
very poorly drained. Some of the small areas remain in forest, but 
a large part of Rumney and Saco soils has been cleared and is used for 
pasture or hay. 
ORGANIC SOILS 


The organic soils—Balch and Littlefield peats and Waterboro 
muck—have been classed as peat or as muck, depending on their 
color and state of decomposition. The peat soils are brown and the 
original plant structure can be identified, whereas the muck soil is 
black or nearly black and all plant structure has disappeared because 
of decomposition. The organic soils occupy about 4 percent of the 
county and are not important agriculturally because they are not and 
have not been used for crops. 


SOIL TYPES AND PHASES 


In the following pages the soils, identified by the same symbols 
as those on the soil map, are described in detail and their agricultural 
relations discussed. Their location and distribution are shown on 
the map in the envelope on page 3 of the cover, and their acreage and 
proportionate extent are given in table 4. 


Tass 4.—Approwimate acreage and proportionate extent of the soils 
mapped in Hillsborough County, N. H. 


Soil Acres Percent 
Acworth loam, rolling phase_____----..--_-------------- 580 0.1 
Acworth stony loam: 

Hilly phase. __.....------.--------------- 2 eee eee 4, 184 .7 
Rolling phase ----------------------------------- 238 (1) 
Balch and Littlefield peats___...--------.---------~---- 21, 418 3. 8 

Shallow phases- -----.---------------------------- 876 .2 
Becket loam: 

Gently sloping phase._..._------.---.-~----------- 224 (4) 

Sloping phase. --.-.-.---.----------------------+-- 1, 155 2 
Becket stony loam: 

Gently sloping phase.._..-.----------------------- 214 (!) 

Sloping phase- --.-.------------------------------ 2, 390 4 
Brimfield stony loam, hilly ledgy phase__._.------------- 208 ()) 
Brookfield stony loam, hilly phase_.._..-_-.------------ 821 1 
Buxton silt loam: 

Gently sloping phase__-_-__-_----.---------------- 296 1 

Nearly level phase__.----------------------------- 268 (3) 
Canaan stony fine sandy loam: 

Hilly phases. -¢ 226 ese ecte boosie eo Seb otac te. cele 1, 095 .2 

Rolling phase. ....--2.----2--55 2025-55 e3c cece ce 372 .1 
Charlton loam: 

Rolling phase---_---------------- 684 ae | 

Undulating phase__.------.--- 572 aol 
Charlton stony loam, rolling phase____...-------- 279 () 
Colton fine sandy loam: 

Level phase..--------------------------- aoe 2, 889 5 

Undulating phase___._.--------------------------- 1, 003 2 


7 Footnote at end of table. 
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Taste 4.—A pprowimate acreage and proportionate extent of the soils 
mapped in Hillsborough County, N. H.—Continued 


Soil Acres Percent 


Colton gravelly fine sandy loam: 


Level phase. 34525 s.0- 22sec eh 145 Q) 

Undulating phase...-.-.._.....----------------~-- 1, 014 0.2 
Colton loamy fine sand: 

Level phase______....--.__...-------.------------ 466 ol 

Undulating pbase........-...-..------------------ 707 1 
Colton loamy sand: 

Level phase. 2.22 24U2262 252 0e5e J sccudesoe ects 592 1 

Undulating phase.._.--...-.-------------------~-- 164 () 
Colton sandy loam: 

Level phase: -2 2235-5502. 00 Se occscet 7 faeces 674 1 

Undulating phase._.__......---..----.------------ 200 () 
Colton stony gravelly fine sandy loam, undulating phase_- 68} -(@) 
Danby gravelly fine sandy loam: 

Hilly phase ci2 cd redo odst nce esesegecceeoce ees 10, 674 1.9 

Rolling. phase-.-.2.3o0 22 3.5 ect eee cee tee ceded 3. 938 7 
Danby gravelly loamy sand, hilly phase.-...------------ 170 () 
Danby, gravelly sandy loam, rolling phase_.....---.------ 285 ol 
Danby loamy fine sand: 

Hilly: phase: osc ciecuscecosecedeecet beets 6, 091 lt 

Rolling phase......------------------------------ 2, 195 4 

Steep phase... ose Se scec ete Leeeoeceeeees 19 Q) 
Danby stony gravelly fine sandy loam: 

Hilly jo) 011: eS a eee Pee ee ee ae 3, 278 6 

Rolling phase: 22.52022655.3. essen sescels 148 () 
Danby stony loamy fine sandy, hilly phase_____-.------_- 460 -1 
Essex loam: 

Gently sloping phase_----_.._...------------------ 679 .1 

Sloping phase _oiacdoteepias ce csscccdoecemeneoeeo! 879 .2 
Essex stony loam: 

Gently sloping phase._---...-_-------------------- 696 1 

Sloping phase__-_..------------------------------- 2, 754 4 
Gloucester fine sandy loam: 

Rolling ‘phases. i2)s-ss0tusec clue seus Sooco eee 9, 422 1.7 

Undulating phase_..-___--_..---.-----.----.------- 1, 447 3 
Gloucester loam: 

Rolling: phases 2.2.55. 5csc ces Seuss ieee cece ne 2, 954 .5 

Undulating phase__.____-.- a 1, 077 .2 
Gloucester stony fine sandy loam: 

Hilly phases :.- 22. 222soce.02Ns-ea¢e8 4c Jha oeees st 25, 628 4.7 

Rolling phase.2 2. Sew ea eee ee 3, 922 Pe 

Undulating phase.__._._....---..----------------- 986 2 
Gloucester stony loam: 

Hilly phase 2.222905. Soe eee dee ee 10, 546 1.9 

Rolling phase... 222-2 s.2-2sckle et eccsk cee ede s 318 .l 

Undulating phase.._...--...--.------------------- 367 .1 
Hermon fine sandy loam: 

Rolling phase. __.-.-------.---------------------- 7, 738 14 

Undulating phase._..-------.----------_----------_ 496 a1 
Hermon stony fine sandy loam: 

Hilly phase: 2 io0e2 oc eet. s oe Seen ee oo ageeene se 2 30, 796 5.6 

Rolling phase. 25. -c2iscecccsseseesteceu sees 3, 930 7 

Undulating phase....._....__.----_--.------------ 1, 488 3 
Hinckley fine sandy loam: 

Hilly: phase= 3 2252-2 sctcese ss eee see lasek. 326 wl 

Rolling phase... 22 .ou25- 5-05 kes ecl 52 fies eke 1, 767 .3 
Hinckley gravelly fine sandy loam: 

Billy phase... 2. < -cocceseececceesacest sed ocecsek 5, 102 .9 

Rolling phase. _..--_-..--..---.------_--_---_---- 1, 745 .3 


*Footnote at end of table. 
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Taste 4.—A pprowimate acreage and proportionate extent of the soils 


mapped in Hillsborough County, N. H.—Continued 


Soil 


Hinckley gravelly loamy sand: 
Hilly“ phases 2: 2222202 boo ees se docc dtteaseceed 
Rolling phase: ©. 222-2222. s2ioc5s eek cab sce eek. 
Hinckley gravelly sandy loam: 
Hilly phases. -0.524210 oo55. eras glie ee 
Rolling phase,.-.-..-- ccosoncc te eeepet Se escu kee 
Hinckley loamy fine sand: 


Hilly phase sc 2c. csc0 sen ceca cease a cee eee nk 
Rolling phase. ....-------.----------------------- 


p 

Hinckley stony gravelly fine sandy loam, hilly phase--.-.--- 
Hollis loam: 

Rolling phase. - 2.222.205.0056 cseese scenes ssees 

Undulating phase.________------------------------ 
Hollis stony loam: 

Rolling ledgy phase---_--.------------------------ 

Undulating ledgy phe bet Mecano wim ayant Baws 
Lempster stony loam, hilly ledgy phase 
‘Made land: 222.5520 ios es coos cceee 
Marlow loam: 

Gently sloping phase__....------------------------ 

Moderately steep phase 

Sloping phasex. 2-52 once eee set ecee sess 
Marlow stony loam: 

Gently sloping phase._-.--..---------------------- 

Moderately steep phase__-__---_------------------- 

Sloping phase. _.-..-.---------------------------- 
Merrimac fine sandy loam: 

Level phase... 222 /secis20 -C sore os ekeceees d 

Undulating phase.____--_------------------------- 
Merrimac gravelly fine sandy loam: 

Level phase ou isc sees seeded ee sheen 

Undulating phase_...___.------------------------- 
Merrimac gravelly loamy sand: 

Level phase. . <2 22-00 en cc ctt esses secede sete sek 

Undulating phase__...-___-----..-----~------------ 
Merrimac gravelly sandy loam, undulating phase.-------- 
Merrimac loamy fine sand: 

Level: phase: =. 24-22 bot pesce bess edies se 

Undulating phase........------------------------- 
Merrimac loamy sand: 

Level: phases 222 222225 :6025i5-2 Vodssese shia seed 

Undulating phase.__-..--------------------------- 
Nashua loam: 

Gently sloping phase_-_.-_.----_-_------------------ 

Level, phase= 2 22.2sc ceo so le cuceet dc cacce esos 
Nashua loamy fine sand: 

Hilly: phase sc 306s cieceecccssoecss eek eset tek oe 

Level ‘phase. 22222 555250 h5s.etscccc ete ezeueee + 

Rolling phase..---------.--+------------54---5--52- 

Undulating phase_____.--------------------------- 
Nashua loamy sand: 


* Footnote at end of table. 
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from the loessal uplands are uniformly silty in texture. More variable 
in texture are those laid down by the more deeply entrenched streams 
that have cut through the loess and into the underlying drift and bed- 
rock formations. The mixing and reassorting of the fine and coarse 
materials also produces a diverse assortment of sediments, and many 
of the soils vary considerably in texture within comparatively short 
distances. These more extreme variations occur especially on the 
bottom lands along the Missouri River, as the materials there originate 
not only in the adjacent loessal, glacial, and residual uplands but 
also in areas outside the county, chiefly those to the north and west. 

The group includes the Wabash, Lamoure, and Cass series. The 
Wabash and Lamonre soils are developing in deep deposits of fine- 
textured alluvium, chiefly silt and clay; the Cass soils, which occur 
principally near the Missouri River, have both sandy and fine-textured 
material underlain by sand and gravel. The Lamoure soils are calcare- 
ous at or near the surface, but the Wabash and Cass do not react 
noticeably with dilute hydrochloric acid. All three contain enough 
lime to meet the demand of any crop, including alfalfa and sweet- 
clover. The Wabash and Cass are well drained, whereas the Lamoure 
are imperfectly and poorly drained. 

These soils are naturally better supplied with moisture than those 
on uplands and terraces. The precipitation they receive is supple- 
mented to a considerable extent by runoff from higher levels and b 
moisture brought up from the underlying water table through capil- 
lary action. They are easily managed and are used chiefly for growing 
corn and alfalfa. Except for soils on colluvial slopes they produce 
better yields of these crops than any of the other soils in the county. 
Small grains grow well, but owing to the abundant supply of organic 
matter and moisture, they generally make excessive vegetative growth 
at the expense of the grain, and they mature rather late. Alfalfa and 
sweetclover can be grown many consecutive years without danger of 
depleting the supply of deep-seated soil moisture. The sandy soils 
are excellent for truck and vegetable crops and are used for such 
purposes in many places. 

Uncultivated areas are confined mainly to poorly drained places 
and to narrow strips so severely dissected by stream meanders as to 
be undesirable for cultivation. They support Iuxuriant grass and a 
wide variety of trees and are used advantageously for the production 
of pasture grasses, hay, and timber. 


LIGHT-COLORED SOILS OF BOTTOM LANDS 


The light-colored soils of bottom lands differ from those of dark 
color mainly in having a shallower, lighter colored, and, in most 
places, coarser textured surface layer and in being closer to the Mis- 
souri River than most other bottom-land soils. Their external fen- 
tures, including relief, drainage, and topographic position, are com- 
parable with those of other bottom-land soils. In most places the 
water table is within 3 or 4 feet of the surface. 

The soils represent the earlier stages of soi] development in light- 
colored alluvium. None has accumulated enongh organic matter to 
darken the surface layers. They consist largely of alluvium that has 
been deposited rather recently by the Missouri River and hence com- 
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Aeworth loam, rolling phase (Aa).—This well-drained soil occurs 
in the higher parts of the county on 7- to 18-percent slopes. The 5- 
to 10-foot thick glacial till deposit on which the soil developed is 
derived principally from micaceous schist containing some iron 

yrites. When exposed to weather, the schist becomes yellowish 
ae a color that is imparted to the whole profile. The soil is very 
strongly acid ; porous and easily penetrated by roots, air, ¢nd moisture; 
and moderately low in water-holding capacity. Although originally 
stony, most of the stone was removed and used for fences or to fill in 
low places when the land was cleared and cropped. 

In the virgin condition the surface soil was a gray layer an inch or 
two thick covered aa forest litter and underlain by a dark-brown 
layer 3 to 4 inches thick. The Brookfield soil does not have these 

ay and brown layers. Under cultivation, however, the gray and 
Erown layers of Acworth soils are mixed and the resulting surface 
soil is similar in color to that of the cultivated Brookfield. 

Profile description in a wooded area: 

1. Mat Oe bores or partly decomposed leaves and twigs, 1 to 8 inches 

CK. 

2. Surface mineral soil, gray fine sandy loam to a depth of 44 to 11% inches. 

8. Subsoil, dark-brown friable loam to a depth of 12 to 15 inches; in many 
places the upper part has mixed with organic matter and the 
at surface soil to form a dark-brown plow soil 5 to 6 inches 
thick. 

4, iar} reas yellowish-brown friable loam to a depth of 20 to 80 

nehes. 

5. Substratum, loose yellowish-brown loam or fine sandy loam glacial till 
high in black mica (biotite); in most places sufficient mica to 
impart a greasy feel when material is pressed between the fingers; 
thickness of till layer variable but usually less than 2 feet; in many 
places subsoil rests on bedrock. 

6. Bedrock, usually a reddish-brown rusty rock containing much biack 
mica, but where unweathered, rock is a dark-gray coarse crystalline 
mica schist or thinly banded gneiss. 

Use and management—Acworth loam, rolling phase, was originally 
forested with Northern red oak, yellow and white birches, sugar maple, 
beech, hemlock, and some white pine, but the greater part of the 
land is now cleared and used for hay or pasture. Hay yields 1 ton an 
acre under ordinary management. Corn for grain, silage corn, and 
potatoes are grown, usually in small areas of 2 to 5 acres, and yields 
are about the same as on the rolling phase of Hermon fine sandy loam. 
The use and management are also much the same. Because of the 
unevenness of the slopes strip cropping is a problem. 


Aeworth stony loam, rolling phase (Ac).—Except for its many 
surface stones 12 to 20 inches in diameter and occasional boulders and 
rock outcrops, this soil is similar to the associated rolling phase of 
Acworth loam. It is also closely associated with the Hermon and 
Peterboro soils. Slopes range from 7 to 15 percent. 

Areas that have never been plowed or used extensively for pasture 
have a 1- to 3-inch mat of organic matter underlain by 1 or 2 inches 
of gray or nearly white fine sandy loam, and the upper 8 or 4 inches 
of the subsoil is dark-brown loam. Where disturbed by pasturing or 
logging operations, the layers may be mixed and the resulting soil is 
dark brown to the surface. 
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Use and management.—Almost all of Acworth stony loam, rolling 
phase, is forested, but 5 to 10 percent of the total area may be used for 
pasture. The pastures usually have considerable Brush and small 
trees. Red and sugar maples, beech, white and yellow birches, hem- 
lock, and white pine are now the principal trees in forested areas. 
Practically all the forested land has been cut over once or twice so 
that there are no stands of virgin timber. Trees grow on this soil 
at about the same rate as on the Hermon soils, 


Aeworth stony loam, hilly phase (AB).—This phase is similar in 
development and degree of stoniness to the rolling phase of Acworth 
stony loam, but it differs in relief. It occurs on 15- to 25-percent 
slopes, but a few small included areas have steeper slopes. Practically 
all of the soil is forested. 


Balch and Littlefield peats (Ba).—Since these peat soils are not 
now used for agricultural purposes, they are mapped together. Both 
occur where organic matter has accumulated in depressional areas 
wet enough to preserve some cell structure and plant form. In most 

laces the organic accumulation is more than 3 feet deep and in some 
it may be 50 feet deep. These peats are associated either with soils 
of uplands or with soils of glaciofluvial terraces. 

Balch peat, which dominates this complex, is dark brown, poorly 
decomposed, and acid. It consists principally of woody fibrous or- 
ganic material accumulated mainly through the decay of red maple, 
spruce, alder, hemlock, and other woody plants. The same species 
now occupy areas of Balch peat. Littlefield peat has accumu- 
lated largely from sedges, rushes, and herbaceous plants and is acid. 
Areas of Littlefield peat support little timber, and in many places 
there is a shallow pond in the center of the deposit. 

Use and management.—Balch and Littlefield peats are not suitable 
for cropping because they are subject to frost almost any time during 
the growing season. The areas having a low ash content, however, 
could be used as a source of material for bedding or as a soil amend- 
ment. The biggest obstacle in usage is the difficulty of constructing 
drainageways that would permit successful mining of the peat. Most 
areas occupy pot-hole depressions that have no natural outlet, and in 
only a few places could adequate drainage be obtained at a reasonable 
cost, 


Balch and Littlefield peats, shallow phases (Bs).—This complex 
is composed of areas of Balch and Littlefield peats that have a deposit 
of organic matter less than 3 feet deep. In places the accumulation 
of organic matter rests on gray sand or on till. The areas are usually 
small and occur either along or at the edge of the larger bodies of 
deep peat. Even if drained and cultivated, these shallow phases 
would probably not prove satisfactory. They would subside, or sink, 
when drained, and satisfactory moisture relations would be difficult 
to maintain. The deposit is not deep enough, moreover, to permit 
the mining of peat on a commercial basis. 


Becket loam, gently sloping phase (Bc) —This well-drained soil 
has developed from hard compact gritty glacial till derived princi- 
pally from granite and gneiss. The parent material is similar to 
that from which Essex soils developed. Slopes range from 2 to 7 
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percent, but the grec of most areas is about 5 percent. Runoff is 
moderately rapid. Water percolates into the substratum slowly, and 
in many places the surface and subsoil are saturated early in spring. 

In virgin areas the thin gray layer just below the forest litter is 
underlain by a brown layer 3 to 5 inches thick. These layers are not 
common in the Essex soils, which occur mostly at altitudes under 
700 feet. When cultivated, the gray and brown layers of the Becket 
soil are mixed, and the resulting plow soil is relatively similar to 
that of the cultivated Essex soils. Becket soils are associated with 
Hermon soils but differ from them in that they are heavier textured 
and rest on compact and platy rather than loose glacial till. 

Use and management.—Becket loam, gently sloping phase, is used 
and managed much as the gently sloping phase of Essex loam. It 
occurs at higher altitudes than the Essex, and the growing season is 
a week or 10 days shorter. Corn grown for grain may not mature 
completely, but yields for other crops are generally about the same 
as on the gently sloping phase of Essex loam. Because potatoes do 
well at the higher altitudes, a few of the larger areas are used for 
commercial production of this crop. 


Becket loam, sloping phase (Bp).—In most characteristics and in 
use and management this soil is similar to the gently sloping phase 
of Becket loam. Slopes, however, are steeper (7 to 15 percent), 
runoff is more rapid, and more areas have been subject to some ero- 
sion. A few areas have lost a large part of the surface soil and some 
of the subsoil, but. most have been eroded only slightly and not to a 
degree sufficient to lower yields appreciably. The slopes are smooth 
and can be strip cropped. 


Becket stony loam, gently sloping phase (Bz).—Except for the 
greater number of stones on its surface, this soil 1s similar to the gently 
sloping phase of Becket loam. Stones are numerous enough to inter- 
fere with cultivation, particularly if power-driven equipment is used. 
The slope range is 2 to7 percent. The greater part of this phase was 

robably cleared of forest and smaller stones at one time, but the land 
is now used largely for permanent pasture or forest. A few areas 
are still in hay, athough most are now forested. 


Becket stony loam, sloping phase (Br).—Except for the number 
of stones on the surface, which interfere appreciably with cultivation, 
the soil is similar to Becket loam sleping phase. Many areas were 
once cleared and used for cultivated crops, but since the advent of mod- 
ern power machinery they have been used mostly for permanent pas- 
ture or have been left to revert to forest. A few areas are still in 
hay but stones interfere with harvesting. 


Brimfield stony loam, hilly ledgy phase (Ba).—This well- 
drained very strongly acid soil has developed on glacial till derived 
from mica schist, which is the same formation as that from which 
Brookfield soil developed. The mica schist weathers to a rusty yel- 
lowish brown. The principal difference from the Brookfield soil is 
the shallowness to andarlyin bedrock, which makes this soil slightly 
browner throughout its profile. On the average, bedrock lies 20 to 
30 inches beneath the surface, but the depth is variable. Exposures 
of bedrock are common, and many mica-schist stones are on the sur- 
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face. Slopes range from 15 to 25 percent. Brimfield soil occurs for 
the most part at altitudes lower than 600 to 700 feet and in this respect 
differs from the Lempster soil, which developed from similar mate- 
rials at higher altitudes and is more strongly leached. ; 

Use and management.—Slope, stoniness, and ledginess make Brim- 
field stony loam, hilly ledgy phase, of little value except for forestry. 
In the past some stones have been removed from a few areas and the 
land used for cultivated crops, but most of these areas are now aban- 
doned and have reverted to forest. The forest stand and rate of 
growth on this soil are about the same as on the Brookfield soil, but trees 
on it have a greater tendency to blow down during high winds. 


Brookfield stony loam, hilly phase (Bx).—This well-drained soil 
developed on loose to firm glacial till derived principally from mica 
schist that weathers to a vallowich brown. In places the schist con- 
tains iron pyrites, which when weathered apparently affect its color. 
On the surface soil are many angular and subangular stones 8 to 20 
inches in diameter, and in a few places stones or boulders are 24 to 
30 inches in diameter. For the most part, pla range from 15 to 
25 percent, but a few small areas have slopes of less than 15 percent 
or more than 25. The soil is very strongly acid. 

The Brookfield and Acworth soils have developed on similar mate- 
rials. The Brookfield soil, however, occurs principally at altitudes 
under 700 feet and is therefore lower than Acworth soils. It also dif- 
fers from them in being less strongly leached. It is associated 
closely with the Gloucester soils. The 1- to 2-inch gray mineral 
soil of the Acworth soils does not occur in the Brookfield soil. 
Where cultivated, Brookfield soil is similar to Acworth soils because 
the gray and brown surface layers of the Acworth have been mixed 
and incorporated in the plow soil. 

Description of a representative virgin profile: 

1. Surface soil, dark grayish-brown or dark yellowish-brown friable loam to 
a depth of 3 or 4 inches; material separates {nto crumblike aggre- 
gates less than 1% inch in diameter and contains many smal) black 
mica (biotite) flakes. 

2. Upper subsoil, strong yellowish-brown micaceous friable loam to a depth of 
12 or 15 inches. 

3. Deeper subsoil, yellowish-brown loose to friable loam to a depth of 20 
or 30 inches; material so high in mica that it may have a greasy 
feel when pressed between the fingers. 

4, Substratum, loose yellowish-brown loam or fine sandy loam glacial till 
composed largely of debris from reddish-brown micaceous schist 
or dark thinly banded gneiss that is reddish brown on weathered 
surfaces; layer variable in thickness because of the microrellef of 
the bedrock, which is not parallel to the surface; in most places 
depth to bedrock is more than 30 inches. 

5. Bedrock, reddish-brown micaceous schist or a dark thinly banded gneiss, 
the weathered surfaces of which are reddish brown. 


Use and management.—The use of Brookfield stony loam, hilly 
phase, for cultivated crops is not feasible because stones are too nu- 
merous. A few small areas have been cleared of many of the stones 
and used for crops, but this was done mostly before the day of motor- 
driven farm implements. If the soil were now cleared of stone and 
used for agricultural purposes its use and management would be simi- 
lar to that for the Gloucester, but productivity would be lower. 

918764—53-—_3 
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Almost all of this soil is forested, principally with Northern red 
and white oaks, red and rs maples, beech, yellow and white birches, 
hemlock, and white pine. Most areas have been cut over at least once 
and many have been cut over twice. Virgin areas of forest are prac- 
tically nonexistent. 


Buxton silt loam, nearly level phase (Bi).—This is an imper- 
fectly drained moderately acid soil developed from silt and clay laid 
down in quiet water during the glacial period. It usually occurs at 
the base of slopes on level or nearly level terraces where the water 
table is near the surface most of the year. The height of the perma- 
nent water table prevents aeration and causes differential reduction 
of certain soil particles. Asa result the soil has a mottled appearance. 
The largest tract of Buxton soil is 3 miles due south of Bedford ; small 
isolated areas are in the vicinity of Peterboro. 

Representative profile: 

1. Surface soil, grayish-brown silt loam of fine granular structure; about 6 
inches thick. 

2. Subsoil, light yellowish-brown silty clay loam faintly mottled with gray 
and moderate brown; fine blocky structure; 13 inches deep; in 
some places considerable mottling. 

8. Substratum, from 18 inches downward, gray ground color modified by 
yellowish-brown and moderate-brown mottling; upper part of layer 
fine and blocky, and lower part, very fine and platy; in many 
Places the deeper substratum is composed of alternate layers of 
silt and clay. 

The soil varies mainly in drainage and texture. In some small areas 
where the water table is closer to the surface than normal, the surface 
soil is darker and the upper 7 inches may be mottled. Acmelly areas 
with this exceptionally high water table are inclusions of Biddeford 
soil that are too small to be mapped separately. Also included are 
well-drained places where the surface soil is browner, the subsoil and 
substratum more yellowish brown, and mottling, if present, is only 
below a depth of 30 inches. These better drained areas would be 
He Li as Suffield soil if they were more extensive. Biddeford and 
Suffield soils are mapped in Strafford and Rockingham Counties but 
not in Hillsborough. A few stones may be on the surface of those areas 
adjoining stony slopes, and the texture varies from place to place. 
Some small areas have a very fine sandy loam surface soil that grades 
to loam or silt loam lower in the profile. The texture of the surface 
soil in a few other areas is heavier than silt loam. 

Use and management.—A large part of Buxton silt loam, nearl 
level phase, remains in hay or pasture because the permanently hig 
water table interferes to some extent with its cultivation. The haz- 
ards of weather have also been instrumental in determining its use. 
The yields of corn and other cultivated crops are high in dry seasons 
but low when the weather is wet. The good water supply is favorable 
to hay and pasture, and if hay and pasture land is top-dressed occa- 
sionally with lime and is given manure or a complete fertilizer each 
year or every other year it produces good yields. It is not necessary 
to plow this soil so often as the coarser textured soils to restore yields. 
Alfalfa will not grow successfully because the water table is high, but 
clovers do fairly well if this moderately acid soil is limed. 

Clay for brick making was once obtained from this soil, particu- 
larly in a relatively large area south of Bedford. The brickyards are 
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no longer active but there are many brick fragments in areas now 
grassed over, and old clay pits are prominent features of the landscape 
near the old brickyards. 

Natural vegetation consists mostly of deciduous trees. Red maple 
and alder make'up a large part of the stand in the few forested areas, 
but elm and hickory are common. White pine occurs but does not 
grow so well as on well-drained soils. 


Buxton silt loam, gently sloping phase (Bx).—In profile charac- 
teristics this phase is similar to the nearly level phase, but it has 
smoother slopes (2 to-7 percent) and is more susceptible to erosion 
when in row crops. Most of it occurs south of Bedford, where it is 
associated with areas of the level phase. Deainene is imperfect. 

Use and management.—Because Buxton silt loam, gently sloping 
phase does not produce cultivated crops so well as the coarser tex- 
tured better drained ‘adjacent soils, most of it has been kept in grass. 
The soil erodes fairly easily, but it is protected from sheet erosion 
by the grass cover. The areas south of Bedford have a considerable 
number of erratic glacial stones. When the county was first settled, 
some clay was dug from this soil for brick. 


Canaan stony fine sandy loam, rolling phase (Cs).—This well- 
drained soi] developed on loose glacial till derived principally from 
coarse-grained granite and gneiss. It occurs at altitudes of more 
than 600 or 700 feet and is 20 to 30 inches deep to underlying granitic 
bedrock. The bedrock outcrops in a few pe but in most places the 
soil is deep enough to be not especially droughty in any except 
very dry seasons. Stones are on the surface in numbers sufficient to 
interfere with cultivation. Slopes range from 7 to 15 percent and 
are relatively short. 

This soil is similar to the rolling phase of Hermon stony fine sandy 
loam in profile development and use, but the till is not so deep to 
bedrock. Canaan soil ts more strongly leached than Shapleigh soils, 
which developed from similar parent material at lower altitudes, 
and has a thin gray surface layer that Shapleigh soils lack. 

Use and management—When the county was first settled, some 
areas of Canaan stony fine sandy loam, rolling phase, were cleared of 
forest and smaller loose stones and used for hay and pasture. Most 
of the land is now in forest, but a few areas are covered by brushy 
pasture. Forest growth is about as good as on the Hermon soils, but 
ae growing close to bedrock are somewhat more likely to be blown 

own. 


_ Canaan stony fine sandy loam, hilly phase (Ca).—This soil is 
similar to the rolling phase, but it occurs on steeper slopes (15 to 25 
percent). Practically all of it is now in forest, which is its best use 
ecause the combination of stoniness, droughtiness, and steepness 
make the soil unsuitable even for pasture. Forest growth is good. 
The most common trees are white and yellow birches, red and sugar 
maples, beech, spruce, fir, and white pine. 


Charlton loam, undulating phase (Cp).—This soil developed on 
the gently undulating plain in the southeastern part of the county. 
The most typical areas are in the town of Hollis, where they are asso- 
ciated with Hollis soils. The Charlton soil developed on deep and 
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moderately firm olive glacial till derived principally from a gray mica 
schist or phyllite and occurs on 2- to 7-percent slopes. In most places 
these slopes are less than 300 feet long. Runoff, internal drainage, and 
moisture relations are good. Water never stands on the soil, and 
plants wilt only if the rainless period is very long. 

Profile description in a cultivated area: 


1. Surface soil, dark-brown or dark grayish-brown loam to a depth of 5 or 
7 inches, the color Indicating moderate organic-matter content ; 
when slightly mofst and shaken gently, soil falls into small crumb- 
like aggregates about 14g to % inch in diameter ; a few rounded stones 
larger than 2 inches in diameter are on the surface or in the soil, 
and in some areas many small fragments of phyllite or schist; me- 
dium to slightly acid, depending on whether or not lime has been 
added; readily penetrated by roots and moisture; easy to cultivate 
and prepare for seed. 

2, Subsoll, yellowish-brown friable loam to a depth of about 15 inches; in 

‘ places has an olive cast and in others, especially in the upper part, is 
brown or dark brown; deeper subsoil, yellowish-brown or olive- 
brown friable loam to a depth of 20 or 24 inches; very strongly 
acid; moderately firm in place; little or no organic matter; easily 
separated into small soft subangular aggregates about 4% inch on a 
side; contains a few stones and gravel larger than 3 inches in dlam- 
eter and in some places has many small fragments of schist or phyl- 
lite; holds considerable moisture without injury to crop plants; read- 
ily penetrated by roots, air, and moisture. 

8. Substratum, or parent material, grayish-yellow to olive fine sandy loam 
or loam glacial till derived largely from phyllite and schist but in- 
cluding some fragments and debris from gnelss and granite; large 
boulders not so common as in Gloucester and other soils developed 
from till derived principally from hard rock; less than 15 percent 
of the mass consists of stones larger than 6 inches {n diameter ; til] 
moderately hard but not so hard or compact as that of the Marlow 
and Essex soils and separates easily into firm angular aggregates 
about % or % inch long; many aggregates coated with dark-brown 
stain that may contain organic matter leached from the surface 
soil: till 12 inches to several feet thick over bedrock but in most 
places less than 10 feet; neutral to slightly alkaline where a few 
lime lenses in the phyllite have been mixed into the parent material, 
put in most places slightly acid; stores a large quantity of water but 
roots, moisture, and air penetrate slowly. 


In some places the texture of the surface and subsoil is a light loam 
and in others a heavy loam or silt loam. The content of large stones 
varies from practically none to enough to hinder cultivation. The 
substratum varies slightly in consistence and structure; in places it 
is friable with soft aggregates, and in a few others it has hard aggre- 
gates and resembles that of the Paxton soils. 

Use and management.—The entire area of Charlton loam, undulat- 
ing phase, is cleared, and probably 60 percent of the land is in hay. 
A few areas are used for potatoes, truck crops, strawberries, rasp- 
berries, and asparagus, and there are several apple and peach orchards 
and a few rotated pastures. A 4-year rotation of corn for grain or 
silage, oats, hay, and hay is commonly followed, and good yields of 
all crops are obtained. Under ordinary management acre yields are 
about 40 bushels of corn for grain or 19 tons for silage, 40 bushels of 
oats for grain or 114 to 2 tons of cut hay, and 114 tons of timothy and 
clover hay. Corn commonly receives 300 to 500 pounds an acre of 
pupereroee ns and heavy arin of manure, bat if no manure is 
available, 1,000-1,200 pounds of 5-10-10* is recommended. Where 


* Percentages, respectively, of nitrogen, phosphoric acid, and potash. 
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mowings are allowed to stand for more than 2 years, manure sometimes 
is applied after the second crop is cut. 


Charlton loan, rolling phase (Cc).—-Except for its steeper slopes 
(7 to 15 percent, with an average of about 10 percent), this soil is 
similar to the undulating phase of Charlton loam. The B eel! of 
sheet erosion is ter than on the undulating phase, and a few inches 
of surface soil have been lost from parts of some areas a8 a result of 
sheet erosion. Strip cropping may be necessary to prevent extensive 
sheet and rill erosion where row crops are grown more than 1 or 2 
years in succession, 

Use and management.—All of Charlton loam, rolling phase, is 
cleared and farmed. About 75 to 80 percent of the acreage is in hay 
most of the time. Many hay fields are allowed to stand several 
years. A few acres are used as rotated pastures. The yields and 
Manegement are about the same as for the undulating phase. 


Charlton stony loam, rolling phase (Cz).—The till from which 
Charlton soils developed does not contain so many stones nd boulders 
as that from which the Gloucester soils developed, and in their virgin 
condition, many areas of Charlton soils were much less stony. Char!- 
ton stony loam, rolling phase, nonetheless, has a sufficient number of 
surface stones to interfere with cultivation by two-horse or motor- 
driven machinery. It is similar to the rolling phase of Charlton loam 
in profile characteristics. Slopes range from 7 to 15 percent but in 
most areas are greater than 10 percent. In wooded areas about 2 
inches of partly decayed leaves and twigs are on the surface, and in 

ce ie areas the upper surface soil is darker than in cultivated 

elds. 

Use and management.—Many areas of Charlton stony loam, rolling 
phase, were probably cropped when cultivation was carried on by 
one-horse implements supplemented by much hand labor. Now most 
areas are left in pasture or woodland. Bluegrass is common in pas- 
tures, and in wooded areas the principal trees are shagbark hickory, 
red maple, and Northern red oak. Some of the pastures contain 
clumps of juniper, hardhack, and sweetfern. Where pastures are 
top-dressed with mineral fertilizer and ground limestone their graz- 
ing capacity is increased. 

Colton fine sandy loam, level phase (Cr).—This well-drained soi} 
developed on nearly level glacial stream terraces or in more elevated 
parts of the county. In general the Colton soils occur at altitudes 

ater than 600 or 700 feet, and they consequently differ from the 
Merrimac soils, which developed on similar parent materials at the 
lower altitudes. In places they are so closely intermingled with the 
peruse soils, however, that an arbitrary line of separation must 
made. 

Colton soils are a little more strongly leached than the Merrimac, 
and in their virgin condition have a thin gray layer 1 to 2 inches 
thick just under the forest litter. The gray layer is underlain by a 
brown layer 3 to 5 inches thick. The Merrimac soils lack both of 
these layers, and the surface layer is grayish brown and relatively 
high in organic matter. When Colton soils are plowed, the gray 
and brown surface layers are mixed and the resulting plow soil re- 
sembles that of cultivated Merrimac soils. Where not eroded, the 
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cultivated Colton soils, unlike the Merrimac, retain a remnant of the 
brown layer just under the plow layer. 

This phase ‘is strongly acid, and the upper layers in the virgin 
condition may be extremely acid. It has the best water-holding ca- 
pacity of any of the Colton soils because of its fine texture and because 
the gravel layer is so deep that rain entering‘the soil is stored in 
the upper finer textured layers. Despite a good water-holding ca- 
pacity, the soil tends to become droughty more quickly than those on 
nearby uplands. Little water runs off the surface, and the soil is 
very porous. 

rofile description : 

1. Organic mat, in forested areas a layer of partly decomposed litter about 
2 inches thick rests upon the mineral soil. 

2. Surface mineral soil, grayish-white or gray single-grained fine sand 
mixed with a few black particles-from the organic matter directly 
above; gray layer about 1 to 2 Inches thick but tending to be 
thinner :at lower altitudes where Colton soils grade into the 
Merrimac. 

8. Subsoil, upper 8 to 5 inches moderate-brown fine sandy loam with a weak 
very fine crumb structure; becomes yellowish brown with depth 
and may contain some gravel in lower part; about 24 inches deep. 

4. Substratum, pale-yellow loose stratified water-laid sand and gravel; the 
alternating horizontally laid bands of sand and gravel usually 6 
to 12 incheg thick; gravel ordinarily up to 2 inches in diameter 
but {n some places larger; water-holding capacity of the sub- 
stratum very low. 

Use and management.—Most of Colton fine sandy loam, level phase, 
is cultivated, but a few areas are used as pasture and some are forested. 
The principal crops are corn for silage, oats, and hay. The growin 
season is 7 to 10 days shorter than where Merrimac soils are lost ; 
and for this reason, corn for grain does not mature so well. The man- 
agement requirements and crop yields are very similar to those of 
Merrimac fine sandy loam, level phase. 


Colton fine sandy loam, undulating phase (Ca).—This soil is 
closely associated with the level phase of Colton fine sandy loam and 
has practically the same profile characteristics, but it occurs on un- 
dulating relief (2- to 7-percent slopes). All types of agricultural ma- 
chinery can be used on the slopes without difficulty, and erosion is 
not a problem unless row crops are grown two or more years in suc- 
cession. If row crops are grown continuously, strip cropping or other 
special management practices ma be necessary to prevent sheet and 
rill erosion. This soil is used and managed much as the level phase, 
and crop yields are similar. ; 


Colton gravelly fine sandy loam, level phase (Cu).—By volume, 
20 to 25 percent of the surface soil of this phase is gravel. The indi- 
vidual pebbles are usually 14 to 114 inches in diameter, but some may 
be smaller and others larger The soil occurs on nearly level terraces 
and differs from the level phase of Colton fine sandy loam mainly in 
having more gravel in its surface soil. The gravel does not make much 
difference in the use. However, this gravelly soil is a little more 
drougnty than the fine sandy loam, and in dry seasons yields are liable 
to be lower. 


Colton gravelly fine sandy loam, undulating phase (Cx).—This 
soil differs from the level phase of Colton gravelly fine sandy loam 
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principally in its greater slope (2- to 7-percent gradient). In use, 
management, and yields produced this phase is much like the undulat- 
ing Merrimac gravelly fine sandy loam. 


Colton loamy fine sand, level phase (Cx) —This soil is similar to 
Colton loamy fine sand, undulating phase, in profile characteristics 
and differs principally in occurring on nearly level areas. Much of 
the land is forested, and gray birch and pitch pine are common. Areas 
rear villages are used for house sites, a well-suited use because the 
underlying sand and gravel make the soil excessively drained and 
open. The soil is productive where it is irrigated, otherwise it is so 
droughty that crop growth is retarded during the dry periods that 
occasionally occur in the growing season. 


Colton loamy fine sand, undulating phase (Cs) —Though this 
well-drained soil is similar to Colton fine sandy loam, undulating 
phase, in most profile characteristics, it has a lighter textured surface 
soil and subeoil: It has complex 2- to ere slopes and developed 
on glaciofiuvial terraces formed principally of material from granitic 
rock. A large part is in forest because its lighter texture makes it 
droughty. Some of the soil is used for home gardens, but yields are 
low unless water for irrigation is available during drier parts of the 
growing season. 


Colton loamy sand, level phase (orate profile relations of 
this soil are much the same as those of the level phase of Colton loamy 
fine sand. The principal difference is in texture; this phase is coarser 
throughout and therefore more droughty. Because of droughtiness, 
most of it is in forest. The few cleared areas are not farmed inten- 
sively and are mainly in hay. Use, management, and yields are similar 
to those for the level phase of Merrimac loamy sand. 


Colton loamy sand, undulating phase (Co).—This soil differs 
from the level phase of Colton loamy sand in having steeper slopes 
(2 to 7 percent). Use and management are similar to that for Merri- 
mac loamy sand, undulating phase. 


Colton sandy loam, level phase (Cr).—This phase occurs on nearl 
level terraces and, except for the coarser texture of its surface soil, 
is very similar to Colton fine sandy loam, level phase. Most of it is 
cleared and.farmed. The yields are about 10 percent lower than those 
obtained on the fine sandy loam. 


Colton sandy loam, undulating phase (Cr).—This phase differs 
from the level phase of Colton sandy loam in having steeper slopes 
(2 to 7 percent). Runoff is somewhat greater than on the level phase. 
Where this soil is cropped intensively, some erosion occurs, and in a 
few places it is moderately eroded. 


Colton stony gravelly fine sandy loam, undulating phase (e 
This phase is commonly closely associated with nonstony Colton or 
Danby soils and occurs mainly on 2- to 7-percent slopes at the base 
of uplands. In profile characteristics it is similar in all respects to 
Colton gravelly fine sandy loam, level pliase, but it differs in stoniness. 
Angular to subangular granite surface stones up to 8 feet in diameter 
occur in numbers sufficient to interfere with cultivation by two-horse 
or motor-driven equipment. 
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Danby gravelly fine sandy loam, hilly phase (Da).—This soil de- 
veloped from gravelly material, mainly of granitic and schistose 
origin, that was deposited in kames and eskers. It occurs on small 
rounded hillocks or hummocks, usually not larger than a quarter of 
an acre in extent, that rise 50 to 75 feet above the surrounding land. 
Ordinarily these kames are along the base of hills and adjoin the 
glacial flood plains, but occasionally they are relatively isolated and 
associated with areas of Hermon soils. Areas are chiefly at altitudes 

ter than 600 to 700 feet and are most common along the major 
rainageways. Slopes are often as great as 40 percent, but the general 
range is 15 to 25 percent. Surface relief may be gently undulating 
where several kames are fused together. External drainage is good 
and internal drainage is excessive. Little reserve moisture is held for 
plant growth. 
Profile description : 


1. Organic mat, 1- to 38-inch layer of partly decayed leaves and twigs in 
forested areas. 

2. Surface mineral soil, nearly white fine sandy loam varying from very 
thin to 2 inches and in some small areas 8 inches or more thick, 
such range in thickness occurring in places within a radius of 
less than $ feet; layer single-grained and individual particles have 
little tendency to stick together; extremely low organic-matter 
content; acid; roots penetrate to reach layers lower down but 
layer itself contains few small fibrous feeding roots. 

8. Upper subsoil, 5 inches deep; in forested areas upper part dark-brown 
gravelly fine sandy loam averaging about 8 inches thick; in small 
areas where the surface gray layer is uniformly deep this 8-inch 
dark-brown layer may have scattered cemented granules about 
¥% to 4 inch in diameter that are easily broken by pressing between 
the thumb and finger; dark-brown part relatively high organic- 
matter content; by volume, about one-fourth or more of the upper 
subsoil commonly consists of gravel less than 4% Inch in diameter; 
gravel predominantly granitic but partly granite and partly phyllite 
where this phase is associated with solls derived from these mate- 
rials; roots occur throughout. 

4. Middle subsoll, {n forested areas a light yellowish-brown gravelly fine 
sandy loam 5 to 12 inches deep; soil particles single grained but 
may show aggregation into soft granules; by volume, layer about 
one fourth gravel varying from ¥ to 2 Inches but dominantly \% to 
% inch in diameter; easily penetrated by roots, which occur 
throughout; relatively low. water-holding capacity caused by the 
low quantity of very fine material in the soil mass. 

5. Lower subsoil, light yellowish-brown to grayish-yellow gravelly fine 
sandy loam extending to a depth of 24 or 80 inches; single grained 
and contains little organic matter; loosely held in place; very low 
moisture-holding capacity; about the same quantity of gravel as 
in the overlying layers; rounded stones in places. 

6. Substratum, yellowish-gray sand and gravel in most places imperfectly 
assorted into layers of nearly equal-sized materials loosely held 
in place; some rounded stones but usually not many; where granite 
materials predominate, the pebbles are derived principally from 
granite; in areas where schist rock predominates, gravel consists 
largely of gray or bluish-gray flat schist fragments; very low water- 
holding capacity caused by coarse soil material. 


In cultivated areas the first three layers and the top part of the middle 
subsoil have been thoroughly mixed to a depth of 7 inches by plowing, 
and the resulting soil is a brown gravelly fine sandy loam, essentially 
single grained. A tendency toward a very fine crumb structure may 
be noted in some areas that have been cropped in such a manner as 
to maintain or increase the organic-matter content. Also mapped are 
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areas of some terrace-escarpment soils that have 15- to 25-percent 
slopes and are closely associated with the Colton soils. These soils 
developed where terraces break off suddenly from one to another or 
down to the flood plain. 

In addition, there are a number of variations that are typical of 
soils developed on kames. Swiftly running melt water deposited the 
parent material for kame soils along the edges of the glacier, and 
the varying speed of the water caused considerable variation in the 
size of the particles deposited. The variations most commonly ob- 
served are those in which (1) the surface texture is a sandy loam, (2) 
the profile includes a very fine sandy or very coarse gravelly layer 
in either subsoil or substratum, or (3) the number of large surface 
stones is unusually great and makes the soil difficult to cultivate. 
Areas of Danby gravelly fine sandy loam, hilly phase, showing these 
variations are too small to map separately. 

Use and management.—Only about 10 peut of Danby gravelly 
fine sandy loam, hilly phase, 1s cultivated. The soil occurs in rela- 
tively small areas, and accurate data concerning yields and agronomic 
practices are therefore lacking. In general, yields are low on culti- 
vated areas, but where the kames are associated with an upland soil, 
this phase is utilized for gardens because it warms earlier in spring 
than the heavier upland soils and can be plowed any time after frost. 
Peas, lettuce, and other early vegetables that mature before the dry 
season in midsummer do very well if well fertilized, and field beans or 
other longer growing crops requiring less moisture give fair yields. 
The soil responds well in unusually wet seasons. 

Once established, alfalfa grows 3 to 4 years in cultivated fields. 
Usually about 2 tons of lime an acre must be applied to the soil before 
planing. The yield is 14% to 2 tons an acre for 2 or 8 years and then 

comes gradually less. Other hay crops yield well for 1 or 2 years 
after seeding, providing they are fertilized as on associated soils, but 
yields decline fairly repidly 

Possibly 25 percent of the soil is in pasture. Although pasture is 
available earlier in spring than on associated heavier soils, this ad- 
vantage is offset by the droughtiness of the soil during summer. Pas- 
ture improvement is not common, and most areas are poooming brushy 
with juniper, cinquefoil, lowbush-blueberry, mosses, and sprouts of 
gray birch and pine. Many areas are reverting to forest. The nat- 
ural vegetation is largely pitch and white pines and gray birch or 
a combination of the three. 

Sand and gravel for road building are excavated from many areas, 
but the gravel is usually less desirable than that from Danby gravelly 
sandy loam, rolling phase. 


Danby gravelly fine sandy loam, rolling phase (Ds).—This 
phase differs from the hilly phase mainly in its lesser slope (7 to 15 
percent . As a result cultivation is somewhat easier, and more of 
this soil is in row crops. Hay is the main crop and it yields about 
a ame as on the hilly phase. At least 75 percent of this land is in 

orest. 


_Danby gravelly loamy sand, hilly phase (Dc).—This phase is 
similar to the hilly phase of Danby gravelly fine sandy loam in color 
and profile structure but has a lighter texture. The soil is therefore 
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more droughty. Slopes range from 15 to 25 percent, but included 
are a few somewhat steeper areas that have no gravel in the surface 
soil. In most of these included areas, however, the gravel strata oc- 

a re in the upper profile. Practically all the land is 
orested. 


Danby gravelly sandy loam, rolling phase (Dp).—This soil dif- 
fers from the rolling phase of Danby gravelly fine sandy loam mainly 
in being coarser textured. Slopes range from 7 to 15 percent. The 
soil is used and managed similarly to the rolling phase of the gravelly 
fine sandy loam but 1s somewhat less productive because it is a little 
more droughty. About 75 to 80 percent of this phase is in forest, and 
the rest is used principally for hay or pasture. 


Danby loamy fine sand, hilly phase (Dz) .—Bodies of this soil are 
widely distributed over the entire county in both highland and low- 
land areas. The soil developed chiefly from sandy material deposited 
as kames, and it occurs on hills or hummocks in the same general posi- 
tion as Danby gravelly fine sandy loam, hilly phase. The conformity 
of the hills is almost identical, and slopes for both range from 15 to 
25 percent. Gravel is not so prominent in this soil, however, and the 
texture of the surface soil is lighter. Internal and external drain- 
age are excessive and this soil is even more droughty than the gravell 
fine sandy loam. Mineral nutrients are not retained because this soil 
has a lower organic-matter content and is coarser textured. It is 
therefore not so valuable as the hilly phase of Danby gravelly fine 
sandy loam. 

Profile description : 

1, Organic layer, mat of partly decayed leaves on surface soil in forested 
areas. 
2, Surface mineral soil, light-gray to very pale-brown single-grained very 


loose loamy fine sand varying from very thin to as much as 3 
inches thick, 

8. Upper subsoil, in forested areas a brown loamy fine sand to a maximum 
depth of about 6 inches; averages about 4 inches thick; material 
single-grained but particles are in places grouped as small friable 
granules or crumbs; layer a little more coherent than others of 
the profile but still loose; scattered gravel in places, 

4. Lower subsoil, layer of fine sand or sand from a depth of 6 to 24 inches; 
in first 4 or 5 inches layer is light yellowish brown, but it grades 
almost imperceptibly into weak yellow or light yellowish brown; 
the single-grained fine sand or sand is so loose a freshly cut bank 
will barely hold its shape; gravelstones isolated, not in strata; 
in some places gravel almost absent. 

5. Substratum, pale-yellow to weak-yellow sand that may be alternately 
stratified with gravel at a depth of 4 to 5 feet; gravelstones and 
sand particles derived largely from granite but some may be from 
schist where nearby glacial till ts derived from schist; sand grains 
predominantly quartz; rain water soon drains from the loose inco- 
herent sand and the soil is droughty. 


Variations in the soil are not great, but when it is cultivated the 
profile differs somewhat. The first three layers and the very top 
art of the lower subsoil are mixed to a depth of 7 inches by plowing. 
he plow layer is then pale-brown to weak-brown single-grained 
loamy fine sand that rests immediately on the light yellowish-brown 
to pale-yellow part of the fourth layer. 
Encluded with this soil are a few areas of soils having the same 
slope range. These included soils have developed on terrace escarp- 
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ments and are closely associated with Colton soils developed on terraces 
but have a profile similar to that of this soil and other soils developed 
on kames. 

Use and management.—Most of Danby loamy fine sand, hilly phase, 
is in pasture or forest, and little land is cultivated. The same ea 
ment practices as those used on Danby pravelly fine sandy loam, hilly 
phase, are appropriate for cultivated or pastured areas. The material 
in the kames can be used for deep fills but is generally not satisfactory 
for road building. Forested areas of this soil have a mixed cover 
of pitch and white pines, gray birch, and, at higher altitudes, some 
hemlock. As growth proceeds, the pitch pine and gray birch die out, 
leaving the white pine and hemlock to reach maturity. 


Danby loamy fine sand, rolling phase (Dr).—The slopes on this 
soil are 7 to 15 percent, as compared to 15 to 25 percent for the hill 
phase; otherwise, the two soils are similar. Most of this soil is forested. 


Danby loamy fine sand, steep phase (De) —This phase is similar 
to the hilly phase, but it occurs on steeper slopes (25 to 50 percent). 
Practically all of the land is forested. 


Danby stony gravelly fine sandy loam, hilly levees (Dx).—Ex- 
cept for many rounded surface stones large enough to interfere with 
or prevent cultivation and stones and boulders within the profile, 
this soil is much like the hilly phase of Danby gravelly fine sandy 
loam. This phase, however, is distributed widely at higher altitudes 
and occurs most frequently where associated soils are of granitic 
origin. Slopes range from 18 to 25 percent. Because none of this 
saithes been cultivated, most areas have a gray surface mineral layer 
2 to 3 inches thick immediately below the organic litter. 

Only about 10 percent of this soil is pastured intensively, and the 
rest is forested. If it were cleared of stone and cultivated, this soil 
would respond in the same way as the hilly phase of Danby gravelly 
fine sandy loam. 


Danby stony gravelly fine sandy loam, rolling phase (Dx).— 
Except for the many stones on the surface and throughout, this phase 
is similar to the rolling phase of Danby gravelly fine sandy loam. The 
stones are usually of granite, rounded or subangular, and from pebble 
size to 2 feet or more in diameter. Slopes range from 7 to 15 percent. 
Practically all this soil is in forest. 


Danby stony loamy fine sand, hilly phase (DL).—Slopes for this 
soil range from 15 to 25 percent, and the position is similar to that of 
the hilly phase of Danby loamy fine sand. Rounded surface stones 
are numerous and would have to be removed before the soil could be 
cultivated. The stones have been removed from many areas and have 
been used for walls. At present all of the soil is in pasture and forest. 
Its response to treatment is similar to that of Danby loamy fine sand, 
hilly phase, or Danby gravelly fine sandy loam, hilly phase. 


Essex loam, gently sloping phase (Ea).—This well-drained soil 
developed from hard platy gritty glacial till:derived largely from 
gneiss and granite. Because most of the areas face north or north- 
west, or in the direction from which the rata advanced, the till was 
probably pressed spain a hill or rock obstruction and overridden by 
the glacier. Probably 10 percent of the till is composed of rock frag- 
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ments larger than 2 inches in diameter, but most stones measure less 
than 18inches. A few fragments of stone, mostly of gneiss or granite, 
are on the surface. Relief is gently sloping, and runoff is mo erately 
rapid. Water percolates through the substratum slowly, and in many 
areas both the surface and the subsoil are saturated aril in spring. 

This soil is'widely distributed in the eastern part of the county and 
occurs in close association with Gloucester soils. The Gloucester 
Soil differs, however, in being developed on loose granitic till. In 
general the Essex soil occurs at lower altitudes than Becket soils, 
and it does not have the leached layer just below the forest litter 
characteristic of those soils. Its parent material differs from that of 
the Paxton soils, which are fone ie on hard platy olive till derived 
in large part from mica schist rather than granite or gneiss. In a few 
places the surface and subsoil layers are faintly mottled, and in some 
others the substratum consists of hard lenslike fragments of compact 
glacial till embedded in compact light-gray sandy till. Included with 
this soil are very small areas of imperfectly drained Peru loam. 

Profile description in a cultivated area: 

1. Surface soil, dark-brown or dark-grayish-brown friable loam to a depth 
of about 6 inches; separates into small soft crumblike aggregates 
when shaken gently ; dark color indicates a small quantity of organic 
matter; extremely acid. 

2, Subsoil, yellowish-brown friable loam to a depth of about 15 inches; 
breaks into small irregular angular soft aggregates about % inch 
in diameter; very strongly acid. 

3. Deeper subsoil, grayish-yellow friable loam extending to a depth of abont 
22 inches; faintly mottled with gray and rust brown in some places, 
particularly in the lower part; separates into soft plates or oblong 
fragments about 1% inch thick and 4% to 4 inch across; very hard 
in places and difficult to penetrate with sampling tools, very strongly 
acid; this layer as well as those above readtly penetrated by roots 
and water. 

4, Substratum, hard compact gray or olive-gray gritty sandy loam or fine 
sandy loam glacial till extending to a depth of 10 feet or more; 
very hard in place and difficult to penetrate with sampling tools, 
but easily separated into hard lenslike fragments about % to 4 
inch thick and % inch across when removed from the side of a cut; 
in some places faintly mottled with light gray, grayish yellow, and 
brown, but most discoloration is on the faces of the aggregates; 
strongly acid; not readily penetrated by roots and moisture but not 
so impervious as the substratum of Paxton soils. 

Use and management.—Owing to the small size of most individual 
areas, few farms are located entirely on Essex loam, gently slopin 
phase. The soil is used chiefly for hay, but some areas are in cultivate 
crops and a few are in pasture or forest. The original forest growth 
included red and sugar maples, Northern red oak, American elm, ash, 
yellow, gray, and white birches, hemlock, and some white pine. 

Corn, oats, and timothy hay are the most common crops, although 
the soil is well suited to potatoes. Most of the corn is cut for silage, 
and the oats are usually cut green and cured for hay. The rotation 
most used is corn, oats, and then hay for 3 to 10 years. Manure is 
applied to the hay sod before plowing for corn, and the general recom- 
mendation is to add 300 to 500 pounds an acre of 5-10-10 when the corn 
is planted. With such treatment corn yields 9 to 12 tons an acre of 
silage, or if allowed to mature, 35 to 50 bushels of grain. Some farmers 
do not fertilize oats, but others use 200 pounds an acre of 5-10-10 or 
fertilizer of comparable analysis. Depending on the season and the 
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type of fertilization, the oat yield varies from 30 to 50 bushels of grain 
or from 14% to 2 tons of hay. New hay seedings produce 2 to 3 tons 
an acre, but if fields are not top-dressed with manure the yield drops 
to 1 ton or less in 5 or 6 years. 

Accelerated erosion is not serious because relief is slight and most 
fields are in hay or close-growing crops about 90 percent of the time. 
If a more intensive system of cultivation were practiced, the danger 
of serious washing would be increased, and diversion ditches, strip 
cropping, or such control measures would be advisable. 


Essex Joam, sloping phase (Es).—Except for ita steeper slopes, 
this soil is similar to the associated gently sloping phase of Essex 
loam. The slope range is 7 to 15 percent, but most of the pas is 
on 10-percent slopes. Runoff is more rapid than on the gently slop- 
ing phase, and danger of erosion is greater in areas planted to 
clean-cultivated crops. 

Use and management.—Most of Essex loam, sloping phase, is in 
grass for hay, but-a small acreage is used for corn or potatoes, and a 

‘ew areas are used for pasture. The land is farmed in the same 
manner as the gently sloping phase, and yields are comparable where 
equal quantities of fertilizer and manure are used. 


Essex stony loam, gently sloping phase (Ec).—Although this 
soil is similar to the sloping phase of Essex loam in most features, 
it has enough stones on the surface to impede or actually prohibit 
cultivation with machinery. Subangular to nearly round gneiss 
boulders 18 to 24 inches across and 10 inches thick are most numerous, 
but a few large granite boulders occur in places. The slope range 
is 2 to 7 percent. Areas are associated with the other Essex soils. 

Use and management.—Some areas of Essex stony loam, gently 
sloping phase, were cleared of forest and smaller stones by the original 
settlers and at one time were used fairly intensively for crops. The 
areas that are relatively stone-free are now used principally for 
era but the remaining stones could be removed without much 

ifficulty with modern power equipment and the land used for culti- 
vated crops, 

Most of this soil is in forest, but a few areas are in pasture. “Red 
maple, gray birch, American elm, white ash, Northern red oak, and 
white pine are the most common trees in many of the young forests, 
but some of the older stands include hemlock and sugar maple. Ken- 
tucky bluegrass and sweet vernalgrass will seed naturally, but hard- 
hack, sweetfern, other shrubs, and various saplings soon materially 
reduce the grazing area if they are not somored, 7 


Essex stony loam, sloping phase (Ev) .—This soil occurs.on steeper 
slopes but is otherwise similar. to the gently sloping phase of Essex 
stony loam. Slopes range from 7 to 15 percent but in most places 
are about 10 percent; a few areas have 15- to 25-percent slopes. Most 
of this soil is forested, but a few areas are in pasture. Many tracts 
could be cleared with comparatively little labor and would be well 
adapted to potatoes and general farm crops. 


Gloucester fine sandy loam, rolling phase (Ga).—Areas of this 
well-drained soil occur on 7- to 15-percent slopes in the eastern and 
middle parts of the county, mainly at altitudes lower than 700 feet. 


46 SOIL SURVEY SERIES 1940, NO. 18 


The phase developed from sandy glacial till composed principally 
of granite debris, In depth to bedrock the till mantle varies from 
afew to 100 feet or more, but the average is about 10 feet. For the 
most part the till has not been transported a great distance. It 
varies in composition from place to place according to the nature 
of the country rock, and small stones other than those from granite 
and gneiss are included. Many of the areas are less than 20 acres 
and are surrounded by stone walls 2 to 4 feet thick and 3 to 5 feet 


high. 

The Gloucester soil differs from the Hermon soils developed on 
similar materials at higher altitudes. It does not have the thin 
gray layer that occurs just under the forest litter in the virgin Hermon 
soils, nor does it have the dark-brown layer that occurs. beneath the 


gray. ; ‘ ? 

The Gloucester surface soil and subsoil are extremely acid, and the 
substratum_is medium acid in most places. The soil is open and 
porous, and roots, air, and moisture penetrate easily. Water from 
moderately intense rains soak in, but there is some runoff during 
very hard rains. During prolonged droughts, plants wilt and some 
die because a relatively small quantity of moisture is held. The 
water table is usually more than 8 feet from the surface, and in many 
places there is no free water above bedrock. 

Profile description in a cultivated area: 

1. Surface soil, grayish-brown friable fine sandy loam to a depth of about 
6 inches; color of the material Indicates low organic-matter con- 
tent; soft crumblike aggregates % inch in diameter visible- when 
the soll is shaken gently; in most places 5 to 20 percent of layer 
composed of stunes less than ¢ inches in diameter; larger stones 
have been removed. 

2, Upper subsoil, yellowish-brown fine sandy loam to a depth of about 10 
inches; moderately firm in place; becomes yellower with increased 
depth; contains a few boulders and about the same quantity of 
small stones as the surface soll. 

8. Deeper subsoil, brownish-yellow or grayish-yellow fine sandy loam ex- 
tending to a depth of 20 to $0 inches; material moderately firm 
in place but without definite structure; contains about the same 
number of stones as layers above but more large boulders. 

4. Substratum, pale-yellow moderately loose to firm gritty loamy sand te 
fine sandy luam granitic glacial till; some large granite fragments 
and stoves and boulders larger than 2 inches in diameter make up 
20 to 50 percent of the total mass; no definite structure is appar- 
ent in most places, but in some the material is slightly platy. 


Variations are common but do not materially influence the use of the 
soil, Both black and white mica flakes occur throughout the soil, the 
uantity varying according to the content in the parent material. 
Usually there is more black mica:than white. The intensity of brown 
in the various layers differs according to the content of iron-bearing 
minerals. Ina few places the texture of the surface and subsoil layers 
is sandy Joam. A few small areas of loam were included. The con- 
sistency of the till varies from moderately firm to loose, and in some 
places it resembles water-deposited sand and gravel. Ina few places 
a 3- to 4-foot deposit of typical Gloucester till lies on compact platy 
till similar to that underlying Essex soils, 
Use and management.—Although 70 percent of Gloucester fine 
sandy loam, maine phase, is occupied by farms, it is used mostly for 
pasture or old meadow. Redtop, entgrass, poverty oatgrass, brooms- 
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edge, devils paintbrush, and plantain grow in old abandoned fields, but 
timothy, clovers, and Kentucky bluegrass grow where the land is 
fertilized. Many old fields are several miles from any farm now 
se aay and mark the location of abandoned farms. Some of the 
old fields are mowed annually, but most of them are used as pasture 
and are growing up in briers, juniper, hardhack, and other undesir- 
able vegetation. 

Less than half of this soil is in rotated crops. Corn, potatoes, oats, 
and redtop and timothy mixed are the crops most commonly grown. 
Yields are about 114 tons of hay an acre in newly seeded meadows 
but Jess than 1 ton of poor quality hay in old unfertilized mowings. 
Some farmers maintain the yield and quality of hay by top dressing 
the meadows with 4 to 6 loads of manure an acre every 1 or 2 years. 

Tf manure is available, 6 to 10 loads an acre are spread on sod 
before it is plowed for corn. When the corn is planted, superphos- 

hate or 5-10-10 may be added at the rate of 400-8600 pounds an acre. 
finder ordinary management the average corn yield is 6 tons of silage. 
Oats are planted with no addition of fertilizer or with an application 
of 200 to 300 pounds of 5-10-10 or fertilizer of comparable analysis, 
The yield is about 20 bushels of grain or one-half ton of hay if the 
oats are cut green. 

Several commercial orchards are on this soil, and some fields are 
planted to truck crops. The soil is not considered so suitable for 
orchards as the Paxton soils. The trees do not appear to be so 
thrifty, and though the apples are more highly colored, they are of 
poorer quality. MacIntosh apples are the variety most commonly 

wn. In many places no fertilizer is used, but an application of 
about 5 pounds of nitrate of soda or of a complete fertilizer once or 
twice during the season will improve yields. Under good manage- 
ment the apple yield is about 200 bushels an acre or 8 to 10 bushels 
from a 25-year-old tree. 

All areas of this soil were originally forested with mixed hard- 
woods and white pine, but every area has been cleared and cultivated 
at some time. Maple, Northern red oak, beech, and gray birch were 
the most common broadleafed species in the virgin forest. 


Gloucester fine sandy loam, undulating phase (Gs).—This soil 
is widely distributed but occurs most frequently in the southeastern 
part of the county. It has gentle slopes (2 to7 percent). It is much 
like the rolling phase of Gloucester fine sandy loam but is more easily 
tilled, is slightly less droughty, and is used to larger extent for corn, 
potatoes, and other row crops. Crop suitability, management prac- 
tices, and yields are similar to those for the rolling phase. 


Gloucester loam, undulating phase (Gp).—This soil resembles 
Gloucester fine sandy loam, undulating phase, in color but it developed 
from finer textured glacial till composed largely of gneiss or mica- 
schist debris, It is associated with the sandier Gloucester soils and 
the Hollis and Charlton. In characteristics and suitability for use 
it is intermediate between Gloucester fine sandy loam, undulating 
phase, and Charlton loam, undulating phase. All parts are extremely 
to very strongly acid. Stones and boulders, mostly from granite and 
gneiss, are not so numerous as in the more sandy Gloucester soils. The 
slope range is 2 to 7 percent. : 
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Profile description in a cultivated area: 


1. Surface soil, dark-brown or dark grayish-brown loam; moderate content 
of very fine sand ; weak very fine crumb structure ; 5 to 6 inches deep. 

2. Upper subsoil, yellowish-brown loam; weak crumb structure to a depth 
of 8 to 10 inches; 10 to 20 percent of the soil mass 1s small granitic 
rock fragments. 

3. Deeper subsoil, yellowish-brown to grayish-yellow fine sandy loam, 
friable in place and practically without structure; small rock frag- 
ments and a few boulders in this layer and throughout the profile. 

4, Substratum, gray moderately compact but single-grained fine sandy loam 
glacial till derived mainly from granitic gneiss but partly from ad- 
mixed material derived from phyllitic schist similar to that under- 
lying Hollis soils. 

Included with this soil are some soils in the southern part of the 
county that sereleper on till containing some fine-grained sandstone. 
These included soils are more yellowish brown but are similar to this 
phase in other respects. 

Use and management.—About 50 percent of Gloucester loam, un- 
dulating phase, is in rotated farm land, 40 percent in pasture, and 10 

ercent in forest or brushland. It is slightly more productive and 

rought resistant than the undulating phase of Gloucester fine sandy 
loam but not so productive or drought resistant as the undulating 
phase of Charlton loam. The soil is cropped and fertilized similarly 
to the undulating phase of Gloucester fine sandy loam but gives 
slightly higher yields. 

Bod is commonly top-dressed with 6 to 8 loads of superphosphated 
manure an acre before being plowed for corn. Corn yields 30 to 45 
bushels of grain or 7 to 10 tons of silage an acre, the lower limits being 
for ordinary management and the upper for good management. Oats 
are not always fertilized, but some farmers use 200 to 300 pounds or 
more an acre of 5-10-10. The oat yield is 25 to 40 bushels of grain an 
acre or 114 to 2 tons of hay. : 

‘Many of the hayfields are mowed 5 or 6 years, or until the yield 
drops below 1 ton, but some farmers maintain a good yield by top 
dressing their fields with manure every 1 or 2 years. Many of the 
pastures are infested with juniper, hardhack, sweetfern, and various 
sprouts and annual weeds. On such pastures 8 or 4 acres is necessary 
to support one cow throughout the grazing season, whereas on the 
improved and fertilized pasture, 1 to.2 acres is sufficient for one cow. 


Gloucester loam, rolling phase (Gc).—Except for .its rolling re- 
lief this soil is similar to the undulating phase of Gloucester loam. 
The slope range is 7 to.15 percent, but the average is about 10 percent. 
A greater area of this soil, about 55 percent, is in pasture, but it is 
farmed in much the same way as Gloucester foam, undulating phase, 
and equal yields are obtained. The danger of damage from acceler- 
ated erosion is slightly higher than on the undulating phase. 


Gloucester stony fine sandy loam, hilly phase (Ge).—In most 
characteristics other than slope and stoniness this soil is similar to 
the rolling phase of Gloucester fine sandy loam. Stones are on the 
surface in numbers sufficient to make cultivation with two-horse or 
motor-driven machinery impracticable. The relief is strongly rolling 
to steep, and long irregular oo are common. The dominant slope 
is less than 20 percent, but the slope range is 15 to 25. 
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Use and management.—Almost all of Gloucester stony fine sandy 
loam, hilly phase, is forested with mixed hardwoods and white pine 
or with practically pure stands of even-aged white pine. White pine 
and gray birch are self-seeded in abandoned grasslands, but sugar 
and red maples, Northern red oak, and yellow, gray, and white birches 
have encroached on cut-over lands, 

Many areas of this soil were once completely cleared of stones or 
cleared enough to permit the simpler methods of cultivation then in 
use. These tracts, however, have not been cropped for 75 years. 
Stones near the surface have been exposed by frost heaving, falling 
trees, and in a few places, by erosion. Evidence of former farm sites 
is abundant. Countless stone walls occur in forested areas, and in 
places trees 12 inches in diameter are growing from holes that were 
once cellars. 

The common pasture plants are bentgrass, redtop, witchgrass, 
broomsedge, and poverty oatgrass. Most pastured areas are growin, 
up to juniper, hardhack, sweetfern, and various sprouts and annua 
weeds. In such pasture, 5 or 6 acres are required to supply grazing 
for one cow through the season. In weed-free pastures 3 or 4 acres 
will carry one cow through the grazing season, and this capacit, 
could be increased 50 to 100 percent if manure and 100 to 200 pounds 
an acre of su srphorpune or 200 to 300 pounds of complete fertilizer 
were ap lied ecause this phase is steeply sloping, care must be 
exercised in pasturing. Some damage may result if cattle are turned 
on this land early in spring or if areas are grazed beyond their 
carrying capacity. 

Gloucester stony fine sandy loam, rolling phase (Gr) —This soil 
occurs on less rugged relief but is otherwise similar to the hilly 

hase of Gloucester stony fine sandy loam. Slopes are shorter and 
less steep. The average slope is about 12 percent, but the range is 
7 to 15. About half of this soil is in permanent pasture and the rest 
is forested. The pastures and forests are similar to those on the 
hilly phase. 


Gloucester stony fine sandy loam, undulating phase (Gc).— 
This phase is similar to the hilly phase of Gloucester stony fine sandy 
loam except that it occurs on andalataag relief. The range is 2 to 7 
percent and the dominant slope is about 5 percent. About half of this 
soil is in pasture and the rest is forested. Many of the areas are on 
smooth hilltops well suited to grazing, but the carrying capacity is 
no greater than that of the hilly phase of Gloucester stony fine sandy 
foam. Danger of erosion is slight on this soil because water percolates 
rapidly and the sod cover remains good if not seriously overgrazed. 


‘Gloucester stony loam, rolling phase (GK).—Surface stones are 
on this soil in numbers sufficient to hinder cultivation with two-horse 
or power machinery, but in most other characteristics the phase is sim- 
ilar to the ‘rolling phase of Gloucester loam. Most of the slopes are 
short; they range from 7 to 15 percent but average about 12 percent. 
A few areas are included in the southeastern part of the county that 
occur on similar relief but are derived in part from coarse gray sand- 
stone or crystalline schist. The included soils are slightly more yel- 
lowish brown than typical Gloucester soils. 

918764534 
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Use and management.—A few areas of Gloucester stony loam, roll- 
ing phase, are pastured, but most of the land is forested. The pas- 
ture plants include bentgrass, poverty oatgrass, witchgrass, broom- 
sedge, and in better areas, Kentucky bluegrass. The carrying ca- 

acity of the pastures is low because they are in large part covered 

y hardhack, sweetfern, and various sprouts and annual weeds. The 
common trees in forested areas are Northern red oak, sugar maple, 
gray birch, aspen, and white pine. 

Gloucester stony loam, undulating phase (G1).—Aside from hav- 
ing relief in which slopes do not exceed 7 percent, this phase is similar 
to the rolling phase. It is much used for pasture because its moisture 
relations are good and there is little likelihood of accelerated erosion. 
The pastures are not likely to become parched during summer, but most 
of them are so weedy and brushy that 5 to 6 acres are required to carry 
one cow through the grazing season. 


Gloucester stony loam, hilly phase (Gu) .—This soil is similar to 
Gloucester stony loam, rolling phase, but it has steeper slopes. The 
slope range is 15 to 25 percent, but most areas are on slopes of less 
than 20 percent. Many areas are pastured, but most of the land is 
forested. Forest growth and grazing capacity are similar to those for 
Gloucester loam, rolling phase. 


Hermon fine sandy loam, rolling phase (Ha).—This well-drained 
soil developed on loose glacial till derived principally from relatively 
coarse-grained gneiss and granite. It occurs on fairly short irregular 
slopes of 7 to 15 percent. Originally the soil was stony, but the stones 
have been cleared off and piled in nearby fences or used to fill in low 
places. A few larger stones still remain in some areas, but they are 
not numerous enough to interfere with ordinary cultivation. 

This soil is open and porous and easily penetrated by air, roots, 
and moisture. Water from ordinary rains soaks in readily, but there 
is some runoff during very hard rains. During prolonged drought, 
plants on this soil wilt and yields are liable to be low. The water 
table is at 8 feet in most places, but in many there may be no fres 
water above bedrock, which may be 20 to 30 feet from the surface. 

Hermon soil is similar to Gloucestér soils in drainage, relief, and 
kind of parent material, but it occurs at higher altitudes and is more 
strongly leached. In virgin areas the upper soil just below the forest 
litter is a thin gray mineral layer 1 or 2 inches thick, under which 
is a 8- to 4-inch dark-brown layer. Both of these layers are absent 
or discontinuous in Gloucester soils. 

When Hermon soil is cultivated, the gray and brown layers are 
mixed and the cee grayish-brown plow layer resembles that 
of the Gloucester soils. If the cultivated Hermon soil is not eroded, 
however, a remnant of the dark-brown layer remains under the plow 
layer, and this helps to differentiate the two. In forested areas, the 
separation of Hermon and Gloucester soils is usually fairly sharp in 
all areas except those at intermediate altitudes, where the two are 
intermingled. In such areas it is often necessary to make an arbitrary 
line of demarcation. 

Profile description : 

1, Organic layer, 1 to 8 inches of decayed and partly decayed leaves and 
twigs in forested areas. 
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2. Surface soil, gray single-grained fine sandy loam to a depth of not more 
than 3 Inches, 

8. Upper subsoil, dark-brown material slightly more loamy than that of 
overlying layer to a depth of 8 to 10 inches (in areas comparatively 
recently cultivated or in grass, this material is mixed with upper 
layers to form a grayish-brown layer) ; granitic stones and boulders, 
which may be in any layer, occur at relatively frequent intervals; 
about 10 to 20 percent of the soil mass made up of rock fragments 
up to 3 or 4 Inches in diameter. 

4. Deeper subsoil, yellowish-brown gritty sandy loam with a very weak fine 
erumb structure; extends to a depth of 24 to 80 inches, 

5. Substratum, gray or light grayish-yellow loose gritty loamy sand glacial 
till derived mainly from granite and gneiss; large and smali boulders 
and stones of granite and gneiss common; till varies from loose to 
firm and sometimes contains thin strata of material that appears 
water-washed. 

In D ses the texture of the surface and subsoil layers is sandy loam, 
and in others loam. The principal textural variations occur in the 
northwestern part of the Souney eepecially in the towns of Hillsboro, 
Windsor, Antrim, and Hancock, where much of the country rock is 
porphyzite granite high in content of feldspar. This granite makes a 
e-grained till, and where such till occurs the surface soil and sub- 
soil layers have a high content of very fine sand and the substratum 
is fine-grained and moderately compact, The soil developed from the 
fine-grained till ‘has a slightly higher moisture-holding capacity than 
the normal soil and occurs on menkly rolling to hilly areas where slopes 
range from 7 to 15 percent and average about 10 percent. Many slopes 
of this included soil are long, but some areas are characterized by low 
hills and valleys. ’ 

Use and management.—In present use, management, and yields, 
Hermon fine sandy loam, rolling phase, is similar to the rolling phase 
of Gloucester fine sandy loam. The growing season is somewhat 
shorter, however, and corn may not develop enough to be harvested 
for grain in some seasons. The forest growth is much the same as on 
the Gloucester soils occurring at lower altitudes but includes less 
white pine and more beech, yellow and white birch, and such northern 
hardwoods, 


Hermon fine sandy loam, undulating phase (Hs).—This soil 
is similar to Hermon fine sandy loam, rolling phase, in all respects 
except slope. The slope range is 2 to 7 percent, as compared to 7 to 15 
percent in the rolling phase; consequently, runoff is not so high and 
tillage is somewhat easier. Most of the slopes are short and uneven 
and do not lend themselves readily to strip cropping. In use, man- 
agement, and yields this soil is similar to Gloucester fine sandy loam, 
undulating phase. 


Hermon stony fine sandy loam, rolling phase (Hp).—The profile 
of this soil is similar to that of Hermon fine sandy loam, rolling phase, 
except that it is stony. Stones 12 to 24 inches in diameter and some- 
times larger are on this soil in sufficient numbers to interfere ap- 
preciably with tillage operations, especially where this soil is 
cultivated with two-horse or motor-driven equipment. The smaller 
stones were removed at some time in the past, but at least 50 to 60 
larger stones an acre remain. 

se and management.—A lange part of Hermon stony fine sandy 
loam, rolling phase, was once cleared and in pasture or cultivated 
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crops. Cultivation was done by hand or with one-horse equipment 
and the stones were not much of a problem. Now, about one-half of 
the land is forested and the rest is almost entirely in pasture. Only 
a. few areas are still used for hay. 


Hermon stony fine sandy loam, hilly phase (Ho).—This soil is 
similar to the rolling ea of Hermon stony fine sandy loam and 
differs principally in that it occurs on 15- to 25-percent slopes. Its 
ue is much the same as that of Gloucester stony fine sandy loam, hilly 
phase. 


Hermon stony fine sandy loam, undulating phase (Hr).—This 
phase is similar to Hermon stony fine sandy loam, rolling phase, but 
occurs on gentler slopes (2 to 7 percent). About half of the area is in 
pasture and the rest is forested. Many areas are on hilltops and 
suited to pasture, but they have a carrying capacity not much greater 
Hae that of the rolling and hilly phases of Hermon stony fine sandy 

oam. 


Hinckley fine sandy loam, rolling phase (Ha).—This well- 
drained soil has developed on 7- to 15-percent slopes on terraces or 
kames composed principally of granitic or schistose materials. In the 
vicinity of Hollis the parent material contains more slaty schist, or 
phyllite than elsewhere. Gravelly strata commonly occur at a depth 
of 18 to 24 inches. Most of the soil is associated with Merrimac soils. 
This soil is not so droughty, but in most characteristics other than 
texture it is much like the rolling phase of Hinckley gravelly fine sandy 
loam. Present use and management of the twe soils are similar. This 
soil appears to have developed principally on terrace breaks, whereas 
the gravelly fine sandy loam has developed on kames. 


Hinckley fine sandy loam, hilly phase (Hr).—In most respects 
other than relief this soil is similar to the rolling phase of Hinckley 
fine sandy loam. The slope range is 15 to 25 percent. Most of the 
soil is forested but a few areas are pastured. 


Hinckley gravelly fine sandy loam, hilly phase (Ha).— This 
well-drained soil on 15- to 25-percent slopes has developed from 
gravelly material deposited as kames. It is much like the hilly phase 
of Danby gravelly fine sandy loam and is developed on similar mate- 
rial. It occurs at altitudes below 700 feet, however, or lower than 
Danby soils, and differs from them principally in that it lacks the 
continuous thin gray layer just under the forest litter and the dark- 
brown layer underneath the gray. 

In virgin areas 2 thin: dark grayish-brown layer fairly high in 
organic matter is just below the surface mineral soil. This layer 
gels into a yellowish-brown material within a depth of 2 to 3 inches. 

n the upper layers the Hickley and Danby soils differ, but they 
are similar in the lower part of the profile. When Danby soils are 
cultivated the gray and the brown layers are mixed and the resulting 
soil is similar to that of the cultivated Hinckley. 

Use and management are similar to those for the hilly phase of 
Danby aly e sandy loam. The growing season of the Danby 
soil is shorter. 


Hinckley gravelly fine sandy loam, rolling phase (Hx) —Ex- 
cept for its greater slopes (7 to 15 percent), this soil is similar to the 
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hilly phase of Hinckley gravelly fine sandy loam. A slightly larger 
acreage of this soil is cleared, however, and tillage is easier than on 
the hilly phase. Only a few cleared areas are entirely on this soil ; 
most fields contain some of this soil and either Gloucester or Merrimac 
soils in addition. 


Hinckley gravelly loamy sand, hilly phase (Hi).—For the most 
part this soil occurs on 15- to 25-percent slo along mayer 
lacial waterways. It resembles the hilly phase of Hinckley gravelly 
fine sandy loam in every respect except texture. The surface soil is 
gravell cane sand that is coarser and lower in organic matter than 
the surface soil of the gravelly fine sandy loam. The subsoil is coarser 
textured but has about the same color as the corresponding part of the 
avelly fine sandy loam. Gravel up to 2 inches in diameter is in all 
ayers, and large stones occur at intervals on the surface but not in 
numbers sufficient to interfere with tillage. 

The soil is very droughty and therefore not cultivated to any great 
extent. Most ofthe land is in pasture or forest. The parent material 
is widely used for road surfacing because it contains a minimum of 
fine material. 


Hinckley gravelly loamy sand, rolling phase (H™).—This soil 
resembles the hilly phase of Hinckley gravelly loamy sand in profile 
and use but occurs on 7- to 15-percent slopes rather than 15- to 25-per- 
cent slopes. 


Hinckley gravelly sandy loam, hilly phase (Hn).—In mode of 
formation, relief, and agricultural use, this soil is essentially the same 
as the hilly phase of Hinckley gravelly fine sandy loam. It differs 
from the hilly phase mainly in the texture of its surface soil, but the 
ppper subsoil may be slightly more sandy. Included with this soil are 
a few areas of soil developed on terrace escarpments in close associa- 
tion with Merrimac soils. Though these included areas have not de- 
veloped on kames, they are similar to Hinckley soil in profile char- 
acteristics. 

The parent material of this soil is valuable for road building because 
it does not contain much very fine material. 


Hinckley gravelly sandy loam, rolling phase (Ho).—This soil 
has a milder relief than Hinckley gravelly sandy loam, hilly phase. 
The slope range is 7 to 15 percent rather than 15 to 25 percent, and 
tillage operations are easier. The acreage of this soil cleared and 
cropped, chiefly to hay, is greater than that of the hilly phase. 


Hinckley loamy fine sand, hilly phase (Hr).—This well to ex- 
cessively drained soil developed on kames formed principally of ma- 
terial of granitic origin. Relief is hilly and slopes are 15 to 25 per- 
cent. This soil occurs at lower altitudes than the hilly phase of Danby 
loamy fine sand and lacks the gray mineral surface layer and under- 
lying brown layer of the Danby soil. It has, instead, a grayish-brown 
loamy fine sand surface soil underlain by light yellowish-brown loam 
fine sand subsoil. When plowed, this soil and Danby loamy fine sand, 
hilly phase, look much alike because of the mixing of surface layers. 
Most of the area of both soils is in forest. 

Included with this phase are a few areas where surface stones and 
cobbles occur in numbers sufficient to hinder tillage operations or pas- 
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ture improvement. These areas are indicated on the map by stone 
symbols. Also included are some areas of soil developed on terraces 
in association with Merrimac soils, but these are very similar to Hinck- 
ley soil in profile characteristics. 


Hinckley loamy fine sand, rolling phase (Hx) —Except for its 
gentler slopes (7 to 15 percent), this soil is similar to the hilly phase 
of Hinckley loamy fine sand. A few stony areas are included and are 
indicated on the map by stone symbols. 


Hinckley loamy sand, hilly phase (Hs).—Areas of this soil are on 
terrace edges or where one terrace breaks to another lower down. 
The escarpments have a dominant slope range of 15 to 25 percent, 
but some slopes may be as much as 35 percent. The soil is associated 
with Merrimac soils. 

Usually there is a 3- or 4-inch surface layer of grayish-brown loamy 
sand, but in some places there is no true profile and the yellowish- 
gray avelly substratum is exposed. Except where it has been dis- 
tur ed b slippage or trees overturning, the profile is essentially the 
same as that of the rolling phase of Hinckley oamy sand. The steep- 
ness of slope has caused no particular difference in depth of layers. 

Use and management.—Most of Hinckley loamy sand, hilly phase, 
is forested, but some areas are in pasture. ite pine and scrub oak 
are the common trees in forested areas. The common plants in pas- 
tures are poverty oatgrass and broomsedge. Sweetfern, hardhack, 
and briers are pests in most pastures. South-facing slopes provide 
some early pasture, but grazing is very poor in summer. There are 
many pits in this soi] from which sand and gravel are excavated for 
road building and commercial purposes. 


Hinckley loamy sand, rolling phase (Hr).—From the standpoint 
of origin, parent material, and use, this soil is similar to the hilly 
phos of Hinckley loamy sand. The principal difference is in slope— 

to 15 percent for this soil, as compared to 15 to 25 percent for the 
hilly phase, 


Hinckley stony gravelly fine sandy loam, hilly phase (Hv).— 
This soil occurs on 15- to 25-percent slopes and on its surface has 
many rounded boulders and stones large enough to interfere with or 
prevent cultivation. The number of boulders and stones within the 
profile is greater than in the hilly phase of Hinckley gravelly fine 
sandy loam, a soil which is similar to this in other characteristics, 
Included in mapping are some areas with a similar profile but milder 
slopes. Some of these included areas may be nearly level, but they 
make up a very smal! proportion of the soil mapped. 

Use and management.—The stones on Hinckley stony gravelly fine 
sandy loam, hilly phase, are usually not too large to be semoped by a 
pair of horses or a small tractor, and if the soil were cleared of stone 
and cultivated, it would respond in exactly the same way as the hilly 
phase of Hinckley gravelly fine sandy loam. The soil is not culti- 
Melaety eee 10 percent is pastured intensively, and the rest is 

orested. 


Hollis loam, undulating phase (Hw).—This well-drained soil 
occurs on undulating relief (2- to 7-percent slopes) in the vicinity 
of Hollis in the southeastern part of the county. The parent material 
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is glacial till derived principally from mica schist or phyllite, and the 
underlying bedrock is about 20 to 30 inches from the surface. The 
Hollis soil is closely associated with the Charlton, developed on simi- 
lar material, and differs mainly in being somewhat browner and shal- 
lower to bedrock. 

The bedrock under the Hollis soil is mainly soft thinly bedded schist 
which over moderately large areas is covered by a uniformly thick soil] 
mantle, The bedrock has been broken by ice pressure and movement 
and this gives the Hollis soils a greater moisture-holding capacity 
than soils that are shallow to hard unbroken bedrock. In Cheshire 
and Sullivan Counties, however, the bedrock under Hollis soil is hard 
somewhat massive crystalline schist in many places and is so jagged 
that the soil mantle may be totally lacking in one spot and 3 feet or 
more deep within a short distance. 

Profile description in a cultivated area: 

1. Surface soil, brown to dark-brown friable loam to a depth of 6 to 8 inches; 
grayish brown when dry; medium to slightly acid; falls into soft 
crumblike aggregates less than 4% inch in diameter when shaken 
gently ; judging from color, relatively low in organic matter; readily 
penetrated by roots, air, and moisture; high water-holding capacity ; 
many small fragments of phyllite or schist mixed with the soil in 
most places; a few subangular boulders of granite or other bard 


rock, 

2. Upper subsoll, brownish-yellow or yellowish-brown friable loam to a 
depth of 12 to 15 inches; very strongly acid; only a trace of organic 
matter; many small fragments of phyllite or schist in most places; 
when shaken gently, falls into soft partly rounded aggregates about 
¥% inch In diameter; easily penetrated by roots, air, and moisture; 
high moisture-holding capacity. 

3. Deeper subsoil, layer grades from yellowish-brown to olive-gray friable 
loam glacial till and extends to bedrock, usually at a depth of 20 
to 30 inches; medium to strongly acid; no evidence of organic mat- 
ter; breaks tuto either soft angular particles 4% inch in diameter 
or soft plates 4a to % inch thick and % to % inch across; small 
fragments of phyllite or schist make up 50 percent or more of the 
material and in places constitute the whole soil mass; readily pene- 
trated by roots, air, and water; high moisture-holding capacity. 

4. Bedrock, soft phyllite in most places but in some areas a hard micaceous 
fine-grained rock with obvious cleavage planes an inch or more 
apart; usually no free lime but in a few places near the village of 
Hollis a low lime content. 


Variation is principally in thickness of the soil over bedrock. Out- 
crops occur in most areas, but within a few feet, the bedrock may be 
at a depth of 30 inches. The sand content of the surface soi! and sub- 
soil also varies. In some areas the texture is fine sandy loam, and in 
others, heavy loam or silt loam. Mapped with this soil are small areas 
of Charlton loam, undulating phase, where bedrock is at depth 
greater than 3 feet, 

Use and management.—Practically all of Hollis loam, undulatin 
phase, is cleared and in farms. Hay, corn, oats, and fruit or true 
crops are grown on almost the entire acreage, but a few areas are 
pastured. About 40 percent of the land is in hay, 25 percent in corn, 
and 15 percent in small grains and fruits. Fertilization practices for 
this soil are similar to those followed on Charlton loam, undulating 
phase, and approximately equal yields are obtained. This soil, how- 
ever, with its shallow depth to bedrock, can absorb only a limited 
quantity of moisture, and in especially dry periods, crops may wilt. 
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The crop rotation commonly followed is corn the first year, small 
grains (usually oats) the second year, and hay for? years. If farmers 
have enough manure, they spread 6 to 10 loads an acre on the hay sod 
before plowing for corn and add 300 to 500 pounds of superphosphate 
in the row when the corn is planted. If manure is not available, 1,000- 
1,200 pounds an acre of 5-10-10 fertilizer on one of nearly similar 
analysis is applied when the corn is seeded. The yield of corn is 30 
to 40 bushels of grain or 6 to 9 tons of silage. The oats are not always 
fertilized, but many farmers drill 200 or 300 pounds of 5-10-10 when 
seeding. The yield is about 35 bushels of grain or 114 to 2 tons of 
hay if the oats are cut green. Land in hay is top-dressed with manure 
if the stand is left more than 2 years. The yield varies from 114 to 
2 tons. Some farmers keep their fields in grass as long as the yield 
is above 1 ton. 

The forest vegetation on this soil consists of mixed hardwood and 
scattered white pine. The most common broadleafed species are shag- 
oe Ear orys white and Northern red oaks, hard maple, beech, and 
white ash. 


Hollis loam, rolling phase (Hv).—This phase is similar to Hollis 
loam, undulating phase, except it is on 7- to 15-percent slopes.. The 
average slope is about 10 percent and relief in most places is choppy, 
Many slopes are less than 50 yards long. Water runs off steeper slopes 
more rapidly, and therefore this soil is subject to more severe damage 
through accelerated erosion when cultivated to clean-tilled crops for 
successive years. Because runoff is more rapid, less water is absorbed 
by the woah crops are injured by drought more frequently than 
on the undulating phase. 

Included with this phase are 100 acres of Hollis soil that have slopes 
steeper than 15 percent. These areas are on small knolls or steep slopes 
and are cultivated to improve the shape of the fields. In most places 
most or all of the surface soil has been removed through erosion, and 
the areas are relatively unproductive and droughty. The soil mantle 
is less than 18 inches in most places, and the present surface soil 
contains many fragments of phyllite and schist. 

Use and management.—Hollis loam, rolling phase, has crop adapta- 
tions and fertilizer requirements similar to those of Hollis loa un- 
dulating phase, and under similar treatment, equal yields may be 
sipecied: It is somewhat better suited to the production of fruit, 
and some of the areas are used for apple and peach orchards. 


Hollis stony loam, rolling ledgy phase (Hx).—In soil character- 
istics this phase is similar to the undulating ledgy phase of Hollis 
stony loam, but it is on relief much like that of Hollis loam, rolling 

hase. The dominant slope range is 7 to 15 pony but several areas 

aving about 20- to 25-percent slopes are included. Much of this soil 
is in timber, but there are also many areas in permanent pasture, a 
use to which the soil is well suited. 

Hollis stony loam, undulating ledgy phase (Hy) .—Although this 
soil resembles the undulating phase of Hollis loam in soil character- 
istics, it occurs in areas where surface stones and outcropping ledges 
of bedrock hinder or prevent cultivation with two-horse implements. 
Most of the land is in pasture but a few areas are in timber. 
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Lempster stony loam, hilly ledgy phase ee. .—This well-drained 
soil developed on glacial till derived principally from mica schist high 
in iron pyrites. ft occurs on 15- to 25-percent slopes in more elevated 

arts of the county, mainly at altitudes greater than 600 feet. Many 

ragments of mica schist rock 12 to 20 inches wide are on the surface. 
Bedrock is within 20 to 30 inches of the surface. Although outcrops 
of underlying bedrock are common and fairly well distributed over 
each area, they do not occupy a very large total acreage. 

In depth and origin of parent material Lempster soil resembles 
Brimfield stony loam, hilly ledgy phase, but it differs in being more 
strongly leached. Under the forest litter in the Lempster soil is 1 
or 2 inches of gray leached mineral soil underlain by a 3- or 4-inch 
dark-brown layer. These layers ordinarily do not occur in Brimfield 
soil. Aside from depth to underlying bedrock, the relation between 
the Lempster soil and the Brimfield is the same as that between the 
Acworth soils and the Brookfield. The Lempster soil also resembles 
the Acworth but is shallower to bedrock. Between the outcrops 
Lempster soil is 3 to 4 feet deep and much like the Acworth. 

Use and management.—If it were cleared of stone, Lempster stony 
loam, hilly ledgy phase, could be planted to cultivated crops, but the 
ledges would hinder tillage to some extent. A few areas were once 
cleared and cropped, but most of them are now abandoned and have 
reverted to forest. ‘The soil seems about as productive of forest trees 
as the Acworth soils, but trees on it are more likely to be blown down, 
particularly where they are near ridges. . 


Made land (M).—Two large areas of this land near Nashua have 
been filled in with sand or gravel and used as mill sites. These two 
areas are nearly level, and the material has no definite soil profile, 


Marlow loam, sloping phase (Mc).—This well-drained soil devel- 
oped on hard compact platy olive glacial till derived principally from 
schist but in part from granite and gneiss. It occurs on smoothly 
rounded drumlins or drumloid hills in almost every town in the 
western part of the county and is closely associated with the Hermon 
and Acworth soils. The slopes vary between 7 and 15 percent but 
in most places are about 12 percent. 

In many places this soil is on northern or northwestern slopes of 
hills where the material presumably was pressed against a hard rock 
formation by the glacier that advanced from the northwest. Conse- 
quently, many areas have hard rock cores, and in places outcrops 
occur at the crest of the hills. The Marlow soil differs from the 
Becket soils in having developed on till largely from schist rather 
than from granite. It occurs at higher altitudes than the Paxton 
soils and is more strongly leached. 

Moisture conditions favorable to plant growth are maintained on 
this soil throughout the summer if rainfall is normal, crops being 
injured only in long periods of drought. When this soil becomes 
dry, a large quantity o tive inate is required to restore the normal 
moisture content. If wells dug in Marlow soil become dry they are 
likely to remain dry until the following spring. Surface drainage, 
or runoff, is rapid, and water and air penetrate the surface and sub- 
soil readily except in spring., The substratum is practically im- 
pervious, and excess subsoil water moves slowly downhill parallel 
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to the surface. The surface and subsoil layers are usually saturated 
with water in spring and are wet and soft after other soils are tillable. 
Unless they are well-built and heavily gravelled, roads on this soil are 
muddy in spring and fall and almost impassible until May. 

Profile description in a cultivated area: 

1 Surface soil, dark-brown friable loam containing a small quantity of 
organic matter to a depth of about 6 inches; very strongly acid; 
few stones; soft crumblike aggregates developed in most places. 

2, Subsoll, brown or yellowish-brown firm but friable loam to a depth of 
about 20 inches; very strongly acid; weakly developed crumb 
structure; few boulders larger than 6 inches in diameter. 

8. Substratum, hard compact platy grayish-yellow or olive glacial till con- 
taining many black mice flakes; very strongly acid; difficult to 
penetrate with sampling tools but easily separated into angular 
aggregates when removed from an excavation; these aggregates 
about 44 inch on the vertical axis and 14 to % inch on the horizontal, 
are hard and difficult to break; when broken, aggregates are 
grayish-yellow inside, and the crushed mass Is yellow or brownish- 
yellow gritty loam containing many black mica flakes; many aggre- 
gates coated with a lustrous dark-gray stain; less than 10 percent 
of the soil mass composed of stones and boulders larger than 6 
inches in diameter; all the layers except this one are easily pene- 
trated, and some roots force thelr way through the aggregates for 
short distance in this layer. 

In some places the subsoil varies from brown to olive brown; in a 
few others the total thickness of the soil over bedrock ranges from 
18 to 24 inches and may reach 30 inches. The hardness and degree 
of compaction usually vary slightly, but some areas in the town of 
Weare have a relatively friable substratum and closely resemble the 
Berkshire soils. ; : 

The variations in this soil are caused mainly by the differing 
quantities and kinds of schist, granite, and gneiss included in the 
glacial till. Where a large quantity of reddish-brown fine-grained 
schist is ground into the mixture, the till is yellower and more mica- 
ceous than normal. This has occurred in the vicinity of Lithia. 
Spring, in Temple, and generally along the Wapack Range. In 
some places in those areas the substratum is not so hard and compact 
as usual. Similarly, where a relatively large quantity of coarse- 
grained schist is included in the petrological complex, the till and 
soil developed on the till are sandier than typical. In any some 
areas in the vicinity of Gibson Four Corners, in New Ipswich, and 
near the village of Greenfield have a fine sandy loam or very fine 
sandy loam surface soil. Near Danas Corner in New Ipswich, the 
glacial till substratum is loam or silt loam and the surface and subsoil 
are silt loam. : . 

Use and management.—Practically all of Marlow loam, sloping 
phase, is cleared and cultivated. Only a small acreage is in pasture, 
and a few areas are timbered. It is one of the most productive soils 
in the county and supports many dairy farms and commercial or- 
chards. Hay, silage, corn, oats,:and potatoes are the crops most 
commonly grown. Probably more than half of the land is in hay, 
and some of the fields have been in hay for 15 or 20 years, Corn for 
silage and oats for hay are planted extensively, but on most farms 
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potatoes are grown only for home use. The crop rotation most fre- 
quently followed is corn or potatoes, clover and timothy mixed, and 
timothy alone for 2 to 10 years. . 

though most of the alfalfa grown in the county is grown on this 
soil and the gently sloping phase of Marlow loam, timothy is the 
most common hay crop. In recent years smooth bromegrass has been 
replacing timothy to some extent. Mixed timothy and medium-red 
clover are sown in a nurse crop of oats, but the medium-red clover dis- 
pepeats after 1 or 2 years and a pure stand of timothy remains. Hay- 
fields are top-dressed with manure. Mixed clover and timothy or 
timothy alone yield about 2 tons an acre. Records show that the yield 
of timothy has been maintained at 2 tons an acre for 20 years by top 
dressing fields with manure each year. -The average alfalfa stand 
lives about 3 years, but the crop is regarded profitable because it gives 
large yields of high-quality forage. Alfalfa yields as much as 4 tons 
an acre, but the average is about 3 tons for two cuttings. 

Hay sod is plowed when the yield drops to less than 1 ton an acre 
or when the field is needed for corn. Manure is applied to the sod 
before plowing for corn, and 300 to 400 pounds of superphosphate or 
mixed fertilizer is added when the corn is planted. Under this treat- 
ment corn yields 30 to 50 bushels of grain or 10 to 14 tons of silage 
an acre. 

Oats are not always fertilized, but some farmers apply about 200 
pounds of 5-10-10 with the seed. The yield is 35 to 50 bushels an 
acre, depending on the season and the fertilization. Most of the 
oats are cut green for hay, with a yield of about 2 tons an acre. Some 
oats are pastured. 

Many farmers apply 1,000 to 1,500 pounds an acre of 8-16-16 or 
equivalent fertilizer when planting potatoes. Potatoes yield 200 to 
350 bushels an acre. 

Apples are extensively grown on this soil in the vicinity of Wilton 
and Greenville. Growers state that yields and quality of MacIntosh 
apples are higher than on the looser. sandier soils such as Hermon 
fine sandy loam, but the color of the fruit is not so good. Fertiliza- 
tion practices vary and are determined in many orchards by the ap 
pearance of the trees. Mulching is highly recommended. ‘The yield 
of MacIntosh eee te main variety grown—is 15 to 25 bushels 
for a 25-year-old tree. 

The present system of cropping controls erosion satisfactorily, and 
no practices designed peunaruy for control of runoff are employed. 
Erosion is not especially active in any locality, but control methods 
would'be necessary if this soil were planted to clean-cultivated crops 
several years in succession. The soil should not be plowed in fall, 
because sheet erosion may occur in spring on uncovered areas. 

Natural vegetation was largely hardwoods with some white pine. 
Hardwood stands were composed mostly of Northern red oak, sugar 
maple, American elm, yellow birch, hickory, and beech. In the north- 
ern part of the county white birch and hemlock were an important 
part of the stand in many areas, Many old-growth stands now include 
all the species of the native stands except chestnut. 


Marlow loam, gently sloping phase Gale vs phase is similar 
to the sloping phase of Marlow loam in profile characteristics but is 
less sloping. 1t occurs on smooth crests of broad hills where slopes 


60 SOIL SURVEY SERIES 1940, NO. 18 


range from 2 to 7 percent but are dominantly about 5 percent. It 
developed in the same part of the county as the sloping phase and in 
many places adjoins areas of that soil. Most of the bedies are oval- 
shaped and contain 10 acresor more. The areas were originally stony 
for the most part, but the stones were removed and piled in fences 
when the land was cleared for cultivation. Outcrops of underlying 
bedrock occur in a few places and are indicated on the map by symbols 

Use and management.—Marlow loam, gently sloping phase, 1s some- 
what more desirable than the sloping phase because it is not so subject 
to accelerated erosion and because heavy machinery can be used on 
it to better advantage. Its use is about the same as that of the sloping 
phase, and under similar management, yields are the same. 


Marlow loam, moderately steep phase (Ms) .—This soil is similar 
to the sloping phase of Marlow loam in profile characteristics, but it 
has a steeper relief. Slopes are greater than 15 percent and are 
usually 20 percent. Most areas are.small and are parts or corners of 
fields located mainly on the sloping phase of Marlow loam. Heavy 
machinery cannot be used, to advantage, and the land is mostly in 
hay or pasture. The soil erodes. rapidly when cultivated to clean- 
tilled crops, and in some eroded areas the compact substratum. is 
reached at a depth of less than 18 inches, 


Marlow stony loam, sloping phase (Mr).—Stones and boulders 
are on the surface of this phase in numbers sufficient to prevent cultiva- 
tion with two-horse or motor-driven equipment, but in other char- 
acteristics this soil is similar to Marlow loam, sloping phase. It 
occurs in the same general areas as the sloping phase and is on similar 
relief. In pastured areas it has a dark grayish-brown loam surface 
soil to a depth of about 5 inches, although the subsoil and substratum 
are similar to those of the sloping phase of Marlow loam. In places 
underlying bedrock is relatively close to the surface, and it may out- 
crop as long narrow ledges near the tops of hills. Areas of rock out- 
crop are indicated on the map by symbols. 

Tes and management.—About 80 percent of Marlow stony loam, 
sloping phase, is forested; only a few areas are used for pasture. 
Many areas no longer cultivated were tilled in the early part of the 
last eat and some of these, which have few surface stones, could 
easily be cleared for cultivatior. Most of the areas now in pasture 
were once cultivated and have few stones on the surface. Hentgrass, 
Kentucky bluegrass, and wild white clover grow naturally in most 
pastures, but weed growth, as juniper, hardhack, and sweetfern, 

eatly decrease the grazing areas. Pastures furnish some grazing 
throughout the summer unless the season is abnormally dry. Man 
areas of this phase that are well suited for use as farm sites are le 
in forest because they are isolated from good roads or are a con- 
siderable distance from markets. 

The most common trees in forested areas are Northern red oak, 
sugar and red maples, hickory, beech, white pine, and, in old-growth 
stands, yellow birch and hemlock. Hemlock is more common in cool 
ravines or on north-facing slopes, and in such places the gray layer 
may be thicker. 


Marlow stony loam, gently sloping phase a) ne hase is 
similar to the sloping phase of Marlow stony loam in profile char- 
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acteristics but less sloping in relief. It occurs on smooth crests of 
broad hills where the slope range is 2 to 7 percent and the dominant 
slope is about 5 percent. The proportion of this soil used for pasture 
is probably greater than for the sloping phase. 


Marlow stony loam, moderately steep phase (Mr).—Except for 
its more steeply sloping relief, this soil is similar to the sloping phase 
of Marlow stony loam. The slope range is 15 to 25 percent, but a 
few areas are included that have slopes greater than 25 percent. This 
a is aeociated with other Marlow sotls, and for the most part, it 
18 forested. 


Merrimac fine sandy loam, level phase (Ma).—This soil is on level 
or nearly level terraces along the larger streams and on the higher 
terraces in the area once occupied by glacial Lake Merrimack. The 
parent material was derived chiefly from granite, and the soil ma- 
terial is sandy. Little water runs off because the soil is very porous. 
It is the least droughty of the Merrimac soils because it is fine tex- 
tured and its gravel layer is down so deep that more of the rain 
entering the soil is stored in the upper levels. The gravel layer, more- 
over, breaks the tiny channels that take away water, and therefore 
a little more moisture accumulates. In ape of these factors, the 
soil still becomes droughty more quickly than heavier upland soils. 
Plants wilt during prolonged dry periods, and crop yields are reduced. 

Profile description : 

1. Organic layer, mat of partly decomposed litter about 2 inches thick in 
forested areas. 

2. Surface soil, dark grayish-brown or brown fine sandy loam, moderately 
high in organic-matter content, of weak fine crumb structure, and 
about 2 to $ inches thick; a light-gray leached layer of fine sand, 
seldom over 1 inch thick and not continuous, may occur at higher 
altitudes or under old stands of conifers at lower elevations, 

8. Subsoil, yellowish-brown loose fine sandy loam to a depth of about 24 
inches; some gravel in lower part, where the color grades to light 
yellowish brown. 

4, Substratum, below depth of 24 inches, gray or pale-yellow loose stratt- 
fied water-assorted alternate horizontal beds of sand and gravel 
6 to 12 inches thick; gravelstones usually up to 2 inches in diameter 
but some strata are composed of larger rounded cobblestones; me- 
dium to strongly acid; very low in water-holding capacity. 

{ cultivated areas the upper 7 inches of the soil has been thoroughly 
mixed to form a brown fine sandy loam of weak very fine crumb struc- 
ture. This mixed layer is very friable and shows a tendency to form 
stable crumbs only when the organic-matter content is carefully 
maintained by frequent manuring. The subsoil under the cultivated 
surface soil is light yellowish-brown fine sandy loam because its 
browner upper part has been incorporated in the plow layer. 

Included with Merrimac fine sandy loam, level phase, in the vicinity 
of Hollis are areas of other soils that were too small to map alone. 
These soils are derived from phyllite or weak slaty schist and are in- 
fluenced greatly by those rocks. The gravel layers in these inclusions 
are derived mostly from schist, only a small percentage being from 
prenite In Rhode Island, soils that are somewhat similar to these but 

ave darker parent material are classified as members of the Warwick 
series. Agricultural methods and crops are almost identical to those 
for typical Merrimac soil, and yields are approximately the same. 
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The only other variation in Merrimac fine sandy loam, level phase 
is in the deepness at which the gravel strata occur. Included are amall 
areas where the gravel is as much as 48 inches deep instead of the usual 
12 to 30 inches. These areas with deeper gravel strata have a higher 
water-holding capacity but otherwise are not appreciably different 
from the typical soil. 

Use and management.—Some areas of Merrimac fine sandy loam, 
level phase, are pastured, and a few are forested, but most of the land 
is cultivated. Corn, oats, and hay are the principal crops, but some 
vegetables are grown for sale in nearby markets. 

bout 20 tons of manure an acre is applied to sod before plowing for 
corn, and approximately 300 pounds of. superphosphate or 4-124 
mixed fertilizer is applied when the corn is planted. The yield of corn 
is 25 to 40 bushels of grain or 6 to 9 tons of silage. From 200 to 300 
pounds of 4-12-4 mixed fertilizer may be sown with oats; the yield is 
20 to 80 bushels an acre. ; 

Clover, timothy, and redtop grown for hay yield 1 to 114 tons an 
acre. Mowings more than 2 years old are top-dressed with mixed 
fertilizer or manure. Most hayfields are plowed after 1 or 2 years 
because yields become low and wild grasses appear. If water is avail- 
able, irrigation can increase crop yields materially, especially in dry 
seasons. 

The areas pastured are inaccessible or too narrow to be cultivated 

rofitably. Bentgrass, bluegrass, poverty oatgrass, witchgrass, and 
Proonse ge, together with hardhack, sweetfern, blueberries, and 
mosses, are in most pastures. From 3 to 5 acres of unimproved pasture 
is needed to carry one cow, whereas in the pastures that are frequent] 
top-dressed, the yield of grass may be increased until 2 or 3 acres will 
carry one cow in normal seasons. 

ite pine, scrub oak, and gray birch are common in the few areas 

of this soil forested. In some places there are pits in this soil from 
which sand and gravel are excavated for road building. 


Merrimac fine sandy loam, undulating phase (Mz) —This soil 
is on 2- to 7-percent slopes, and all ordinary agricultural machinery 
can be used without difficulty. External drainage is good but not ex- 
cessive. Erosion is not a problem unless row crops are grown several 
years in succession. This phase occurs in association with the level 
phase of Merrimac fine sandy loam, is practically the same in profile 
characteristics, and is similar in use and crop yields. 


Merrimac gravelly fine sandy loam, leve] phase (Mx) .—This soil 
occurs on level or nearly level terraces and differs from the level phase 
of Merrimac fine sandy loam only in containing pebbles 14 to 1% 
inches in diameter. In dry seasons yields are a little lower than on the 
fine sandy loam, but otherwise the gravel does not affect agriculture 
particularly. 


Merrimac gravelly fine sandy loam, undulating phase Coes 
The essential difference between this soil and the level phase of Merri- 
mac gravelly fine sandy loam is in its relief (2- to 7-percent slopes). 
Such a slope for heavy-textured soils might be sufficient to cause some 
erosion, but the good to excessive drainage precludes erosion unless 
unusual cropping conditions exist. 
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Use and management.—Except for a few areas where more than 40 
ercent of the surface soil is gravel, Merrimac gravelly fine sandy 
loam, undulating phase, has nearly the same crop-producing caper 
as the undulating phase of the fine sandy loam and is managed in the 
same way. Most of the very gravelly areas are forested because they 
are less drought resistant than the others. White pine commonl 
grows on the pravelly areas. Many pits are in this soil, from whic 
sand and gravel are excavated for commercial purposes. 


Merrimac gravelly loamy sand, level phase Moraes .—Although 
this soil occurs in association with the level phase of Merrimac loam 
sand and has the same color pros, it differs in having gravel in bot 
the surface soil and subsoil. Small gravel up to one-half inch in 
diameter makes up 10 to 25 percent of the soil layers. Both soils 
are utilized in the same manner, agricultural practices are similar, 
and about the same Proportion (90 percent) is forested. Gravel and 
sand are excavated from pits on this soil for highway construction. 


Merrimac gravelly loamy sand, undulating phase (Mn) .—Prac- 
tically all of this soil is in the valley of the Merrimack River between 
Nashua and Milford. It occurs in association with the level phase of 
Merrimac gravelly loamy sand and has an identical profile. Its only 
difference is its billowy or undulating relief; the slope range is 2 to 7 
nercent, but some short slopes are as steep as 10 percent. The soil is 
not too uneven for the type of agriculture practiced on the level phase 
of Merrimac gravelly loamy sand. Water erosion is not a serious 
factor, because of the great porosity of the sandy material. Wind 
erosion is modified because the surface gravel makes an effective wind- 
break for the smaller particles. 


Merrimac gravelly sandy loam, undulating phase (Mo) .—This 
well-drained soil occurs on 2- to 7-percent slopes but included are a 
few small areas that have nearly level relief. Except for its lighter 
textured surface soil and subsoil, it is similar to Merrimac gravelly 
fine sandy loam, undulating phase, in practically all profile charac- 
teristics. It tends to be relatively droughty but is not nearly so 
droughty as the other lighter textured Merrimac soils. About half 
of the land is forested and the rest is used for hay and row crops. 
The yields are slightly Jess than on the undulating gravelly fine 
sandy loam. 


Merrimac loamy fine sand, level phase (Mp).—This level or 
nearly level soil occurs chiefly in the valley of the Merrimack River. 
The plow layer. ae a depth of 7 inches, is brown loamy fine 
sand. The under! ing subsoil is light yellowish-brown to weak-yel- 
low loamy fine sand to a depth of 20 inches. The substratum is strati- 
fied proyen yale gravel and sand, the small gravel ranging up to 
one-half inch in diameter. Some gravel is also in the subsoil. The 
soil contains more silica sand than the level phase of Merrimac fine 
sandy loam, and the large quantity of sand partly explains its low 
productivity. 

Use and management.—More than 90 percent of Merrimac loamy 
fine sand, level phase, is forested. Most of it has been cultivated at 
some time but has reverted to forest or scrubland, partly because of 
droughtiness. The vegetative cover is largely pitch pine, gray birch, 
scrub oak, and an undergrowth of low blueberry bushes. 
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A few areas are now used for small farms and gardens, but yields 
comparable to those obtained on the level phase of Merrimac fine 
sandy loam'can be obtained only if large quantities of manure and 
commercial fertilizer are added and the land is irrigated. Some of 
this soil is a part of poultry farms, as it is ideal for purposes requir- 
ing extreme drainage. 


Merrimac loamy fine sand, undulating phase (Mr).—Areas of 
this phase are located for the most part in the valley of the Merrimack 
River between Manchester and Nashua. It is similar to the level 

hase of Merrimac eany fine sand in profile characteristics and in 

orest. vegetation but differs in relief. The land is undulating or 
billowy, slopes ranging for the most part between 2 and 7 percent. 
A few slopes are steeper than 10 percent and are always short. The 
soil is not cultivated to any appreciable extent. 


Merrimac loamy sand, level phase (Ms) .—This phase occurs prin- 
cipally in the valley of the Merrimack River between Manchester and 
Nashua. In forested areas the surface soil is dark-brown or grayish- 
brown loamy sand 2 to 3 inches deep. THe upper subsoil, which ex- 
tends to a depth of 6 to7 inches, is irene. ellowish-brown loamy sand. 
The lower subsoil is loose or very slig dy coherent yellowish-brown 
loamy sand to a depth of 15 to 18 inches and from that depth down 
to 20 to 24 inches is brownish-yellow or grayish-yellow single-grained 
loamy sand. The substratum is composed of loose sand and small 
gravel, in most places stratified. In many areas the substratum is 
chiefly small gravel, and small quantities of gravel are in all layers. 
The profile is strongly acid. In cleared areas the surface soil and 
upper subsoil are mixed by cultivation or pasturing, and the resulting 
surface soil is loose brown loamy sand. 

Included with this soil are a few areas, indicated on the map by 
symbols, that have surface stones; some areas are loamy coarse sand 
and a few are loamy fine sand. Areas of Hollis and Nashua soils not 
large enough or of sufficient importance to show separately on the 
map are also included; they occur where there are several distinct 
terraces with narrow escarpments between them. 

Use of management.—Practically all of Merrimac loamy sand, level 
phase, was cultivated in colonial times, but more than 90 percent is 
now forested. Pitch pine and scrub oak are common species in for- 
ested areas, but there are many nearly pure stands of white pine. 

Usually a farm located entirely. on this soil is not long successful. 
Where this soil forms only part of the farm area and the other areas 
are less droughty, the phase may be used, and the occasional dry 
seasons will not be so severely felt. Some of this soil is used for 
gardens, and if large quantities of manure and fertilizer are applied, 
good yields are obtained. In ene however, yields are low and 
vary directly with the rainfall during the growing season. Crop 
failures are common, and consistent failure is the greatest reason 
for the return of this soil to forest. 

Part of the land is used for grazing, and poverty oatgrass and 
broomsedge are the common grasses. Hardhack, sweetfern, blue- 
berries, cmquefoil, sorrel, and pine seedlings have invaded most pas- 
tures. Little grazing is furnished during summer, but the pastures 
can be used early in summer. 
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Corn will yield as much as 20 to 80 bushels an acre or 6 to 8 tons 
of silage if 20 tons of manure and 300 to 500 pounds an acre of super- 
phosphate or 6-10-10 are added at planting time. About 200 to 400 
pounds of mixed fertilizer is applied when oats are sown, and the 
yield is 20 to 30 bushels an acre. Timothy and red top, the grasses 
most frequently grown, yield 34 to 1 ton an acre when first sown. Some 
alfalfa is grown where lime is used before seeding. 

Wind erosion is severe on some areas, but this soil can be plowed 
in fell with little danger of water erosion. In some places sand and 
gravel are excavated for highway construction. 


Merrimac loamy sand, undulating phase (Mr).—Practically all 
of this soil is forested. In profile characteristics and extent of culti- 
vation, this phase and the level phase of Merrimac loamy sand are 
essentially the same. Slopes for this phase, however, range mainly 
from 2 to 7 percent. Some short slopes may be as steep as 10 percent. 
The slopes are not long enough to permit serious water erosion, unless 
the organic-matter content is very low. Wind erosion may be appre- 
ciable, however, just as on the level phase. 


Nashua loam, level phase (Ns).—This soil occurs in the valley of 
the Merrimack River in association with other Nashua soils, particu- 
larly with the nearly level phase of Nashua very fine sandy loam. 
For the most part, it is near the Nashua River, and its heavier texture 
may be caused by the mixing in of schist particles from the schist 
area near Hollis, which is a part of the Nashua River drainage basin. 
Because of the admixture of schist material, this soil is similar to the 
Agawam soils of the Connecticut River valley, which are not mapped 
in this county. Included with this soil are a few small areas of im- 
perfectly drained soils. 

Except for texture, the soil prcale is much like that of Nashua 
very fine sandy loam, nearly level phase. The plow layer is brownish- 
gray to grayish-brown mellow loam or silt loam and about 7 inches 

ee nderlying this layer and extending to a depth of 20 inches 
is the yellowish-brown very fine sandy loam to silt loam upper subsoil, 
firm in place but mellow when removed from a cut. The yellowish- 
brown lower subsoil, which extends to a depth of 20 to 30 inches, has 
about the same structure and consistence as the upper subsoil but has 
slightly less color. The substratum consists of stratified light yellow- 
ish-brown to brownish-gray fine sand or sand, principally of granitic 
origin. 
ae and management.—Some 70 to 75 percent of Nashua loam, level 
phase, is cropped; the rest is in forest. Cropping practices are the 
same as for Nashua very ‘fine sandy loam, nearly level phase, and 
vegetation is also similar. 


Nashua loam, gently sloping phase (Na).—Most of this phase 
occurs just west of the city of Nashua along the Nashua River. The 
soil profile and crop yields are similar to those of the level phase, but 
relief is billowy or undulating. The slopes are mainly 2 to 7 percent, 
ra a few short ones up to 10-percent gradient occur irregularly over 
the terrace, 


Nashua loamy fine sand, level phase (Np).—Areas of this soil are 
adjacent to or in close association with much larger tracts of the un- 
918764—58——__5 
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dulating phase of Nashua loamy fine sand, particularly near the city 
of Manchester. The soil occurs on level terraces and in general profile 
is about the same as other Nashua soils. The parent material 
was derived mostly from granite and gneiss, and the gray color of 
the substratum and the presence of particles of quartz and feldspar 
are caused by the parent rock. ; 

The lack of organic matter and the uniform coarseness of particles 
are major causes for the lack of good water relations. The moisture- 
holding capacity is low in all layers, and therefore crops do not obtain 
optimum moisture in ordinary seasons: 

Profile description : 

1, Surface soil, grayish-brown or brown loose single-grained loamy fine 
sand to plow depth (5 to 7 inches). 

2. Upper subsoil, yellowish-brown moderately firm loamy fine sand to a 
depth of about 15 inches. 

8. Lower subsoil, light yellowish-brown loose loamy fine sand to a depth 
of about:21 inches. 

4, Substratum, grayish-yellow loose fine sand stratified by alternate layers 
of fine sand and sand at depths of 21 to 24 inches; extends to 
the parent material, which in places is as much as 50 feet down. 

The soil is acid throughout, but the surface soil is often slightly 
more acid than other layers in the profile. Some areas have a loamy 
‘very fine sand to loamy sand texture, but these are small and intimatel 
associated with larger areas of the loamy fine sand. The surface soil 
may be influenced ¥ wind erosion in a few places, and, in such in- 
‘stances, the plow soil is usually single-grained. 

Use and management.—Nearly all of Nashua loamy fine sand, level 
phase, was cleared and plowed during colonial times, but about 90 
percent is now forested or is scrubland. The remaining 10 percent is 
used for home sites and gardens. All the common garden vegetables 
are grown, and yields are usually fair because manure or commercially 
mixed fertilizer is used liberally. Droughtiness and low inherent 
peril are the major causes for the reversion of much of this soil to 

orest. 


Nashua loamy fine sand, undulating phase (Nr).—This phase 
occurs on both sides of the Merrimack River. One particularly large 
area over a square mile in size is in the southern part of the city of 
Manchester and is occupied by parts of the business and residential 
districts. _The other areas are small—not over a half square mile in 
size. The billowy or undulating relief (2 to 7 percent) characterizing 
this phase is caused partly by wind erosion and partly by the wander- 
ings of flood water when the terraces were low enough to be flooded. 
Slopes are not abrupt, do not interfere with use of agricultural ma- 
chinery, and are not long or steep enough to be a factor in sheet erosion. 
The soil is so porous that nearly all precipitation penetrates the soil. 


_ Nashua loamy fine sand, rolling phase (Nz).—This phase occurs 
in long relatively smooth areas where the terraces break to overflow 
land below. It is essentially the same as the level phase of Nashua 
loamy fine sand in profile. Slopes range from 7 to 15 percent but are 
about 10 to 12 percent in most places. Small nearly level areas may 
be included with this soil, One fairly large area of this soil in the 
city of Manchester closely parallels the Merrimack River and is oc- 
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cupied by tenements, residences, and business properties. At other 
laces along the Merrimack River the soil is commonly forested or 
idle and is reverting to forest. 


Nashua loamy fine sand, hilly phase (Nc).—Areas of this soil 
occur on steep breaks of terraces where slopes range mainly from 15 
to 25 percent but reach 35 percent in several places. In profile the 
soil is similar to the level phase of Nashua loamy fine sand but is 
developed to less depth. Nearly all of these terrace breaks have been 

astured at various times or cut over for lumber, and the soil profile 
is therefore variable. This land is not cropped, because it is steep, 
but is forested with white and pitch pines and gray birch. 


Nashua loamy sand, level phase (Na).—This phase differs from 
the level phase of Nashua loamy fine sand only in texture. The 
texture of the surface soil is loamy sand, and the various subsoil layers 
are also slightly coarser textured than those of the loamy fine sand. 
Parent, material for the two soils is almost identical. A large area of 
this soil is just south of Reeds Ferry; other smaller areas of 10 to 20 
acres occur between Manchester and Nashua. The soil is used in the 
same way as the level phase of Nashua loamy fine sand. 


Nashua loamy sand, undulating phase (Nu).—Unlike the level 
phase this soil has a billowy relief. The short slopes range from 2 
to 7 percent. The use is the same as for Nashua loamy sand, level 
phase. 


Nashua very fine sandy loam, nearly Ievel phase (Nx).—This 
phase occurs principally in the valley of the Merrimack River. Only 
a few small isolated areas are in the Contoocock River valley near 
Peterboro. The individual areas are never large and most of them 
are or have been cultivated. The areas occupy smooth terraces lyin 
above ordinary overflow. Probably these terraces were bottom lai 
at the end of the glacial period, but subsequent cutting by the river 
has left them in positions too high to be affected by overflow. Drain- 
age is very good. Water does not remain on the surface for any length 
of time after a rain but penetrates rapidly. The moisture-holding 
copacity is good, and crops are less injured by droughts than when 
planted on coarser textured soils, as the Merrimac. 

This soil is closely associated with the Merrimac soils occupying 
slightly higher terraces and with the Ondawa soils occurring in lower 
bottom lands along the Merrimack River. Nearly every farm in the 
valley is therefore on soils of at least two of these series, and it is not 
unusual for a farm to be on all three. Nashua soil is similar in most 
respects to the Merrimac soils, but although it contains no gravel it 
has a somewhat firmer subsoil and is more droughty. The parent 
rock was chiefly granite or gneiss, and therefore Nashua soil has lighter 
colored subsoil and substratum and is somewhat less productive than 
Agawam soils, which are derived partly from schist and occur in the 
Connecticut River valley. 

Profile description : 

1. Surface soil, grayish-brown friable strongly acid very fine sandy loam; 
weak very fine crumb structure to a depth of 7 inches. 

2. Upper subsoil, yellowish-brown friable very fine sandy loam; weak very 
fine crumb structure ; extends from 7 to about 13 inches; roots occur 
throughout; good water-holding capacity. 
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8. Lower subsoil, ght yellewish-brown loamy fine sand of friable to loose 
consistence; extends: to a depth of 24 to 26 inches; less organi 
matter than in layer above and a Little less retentive of moisture. 

4. Substratum, gray to yellowish-gray loose very fine sand or fine sand with 
scattered black mica particles; composed of! particles fine enough 
to hold together in place when a roadside bank is cut down but is 
easily separated into single grains; grains in large part qua: 
and feldspar derived from granite or gneiss; isolated layers of 
gravel in places but not in great enough quantities to throw the soil 
into the Merrimac series; water-holding capacity low in comparison, 
with overlying layers; easily penetrated by tree roots. 

All layers of the profile are strongly acid. Scattered gravel occurs 
in one or two of the layers in some B aces. The substratum may con- 
tain isolated clay lenses. Slight differences in texture may occur 
where the parent material is influenced by a small contribution of 
material from rocks other than granite, and in such places darker 
colors may predominate, 

Use and management.—Some 70 to 75 percent of Nashua very fine 
sandy loam, nearly level phase, is used for cultivated crops or is in 
urban districts. About half of the cropland is in permanent sod, and 
the rest is planted to corn, oats, and other common dairy-farm crops 
or to vegetables. About 300 to 400 acres of the residential area o 
Nashua is on this phase and is used in part for vegetable gardens. The 
remaining 30 percent of this phase is in areas too narrow or too closely 
acsnniatad with larger areas of imperfectly or poorly drained soils 
for farming. These small isolated areas are pastured or in forest, 
depending on the use of the associated soils. 

Yields of the common crops are essentially the same as those ob- 
tained on the better upland soils, and use and management do not 
differ appreciably from that practiced on comparable soils of the 
upland in the county. Water erosion is not a problem. The organic- 
matter content is sufficient to keep the soil well ageregated, and the 
content in the surface soil can be maintained by keeping the soil in 
sod 2 or 3 years at a time. Wind erosion is not important if this is 
done, The acidity of the soil is about the same as that of other soils of 
the county, and lime is used in comparable quantities. 

Hay land and pastures are top-dressed with 1 ton of lime every 5 
to 10 years. If alfalfa is to be grown, up to 2 tons of lime may be 
spread on the plowed soil. Because the soil is well drained, it can be 
worked in any season or at practically any moisture content insofar as 
structure and workability of the plow layer are concerned. Judging 
by the few isolated areas still forested, the original vegetation con- 
sisted largely of white pine, white oak, and red maple. 


Nashua very fine sandy loam, undulating phase (Nm).—This 

hase is similar to the associated nearly level phase of Nashua very 
fine sandy loam in profile characteristics and use but has a different 
slope. Relief is billowy or gently rolling (2 to 7 percent) but does 
not interfere with the use of agricultural machinery. Erosion is not 
serious, because the slopes are short, but if the soil has been row 
cropped for 3 years or more, heavier rains may cause some soil loss. 
Some 10 to 15. percent is forested with white pine, scrub oak, and a 
few red maples; the rest is cleared and used for cultivated crops. 


Nashua very fine sandy loam, rolling phase (NL).—The relief of 
this soil is made up of @ series of short steep slopes (7- to 15-percent 
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gradient). between which are Jess sloping areas. In most areas this 

hase has a: profile similar to that of the level phase of Nashua very 
ae sandy loam. Some soils in the Contoocook River valley that have 
developed on terraces laid down in glacial lakes are included. The 
included soils have interbedded fine sand and silt rather than fine 
sand as parent matorial, but they are used practically the same as the 
tical soil. Also included are one or two forested areas having 
sigpes that range up to 35 percent, 


Ondawa fine sandy loam (Oa).—This soil, which occupies the flood 
plains, developed predominantly from granitic material. Although 
it is in nearly level river bottoms, it is well drained, and its open 
porous nature allows rapid percolation of rainfall. Some danger 
exists from overflow, mainly in spring before crops are planted or 
late in fall after crops have been harvested. Many of the areas are 
overflowed only occasionally, and therefore the danger of crop de- 
struction is not great. Wind erosion may be appreciable on large 
plowed areas but: not serious enough to require special protective 
measures, 

Profile description : 

1. Surface soil, grayish-brown or dark yellowish-brown very friable fine 
sandy loam without definite structure; 6 to 10 inches deep. 

2. Subsoll, very friable single-grained fine sandy loam to loamy fine sand 
of much the same color as the surface svil; 15 to 25 inches deep; 
contains a few mica flakes. 

8. Substratum, pale-yellow loose sand and gravel noticeably flecked with 
mica; extends downward from a depth of 25 inches. 

The soi] is medium to strongly acid. Some variation in texture may 
occur in the various layers. In a few places the subsoil is faintly 
mottled in the lower part because of a ioe high water table. Mapped 
with this soil are one or two small areas with a sandy loam texture. 

Use and management.—Many areas of Ondawa fine sandy loam are 
cultivated, and almost all the others are in pasture. Only areas in 
very narrow bottoms or isolated places are forested. Corn and hay 
are the common crops. Manure is applied to sod_ before plowing 
for corn and is sometimes the only fertilizer used. Usually, however, 
farmers add 300 to 500 pounds an acre of superphosphate when the 
corn is planted. Most of the corn is cut for silage, and the yield is 
10 to 15 tons an acre. 

Land is ordinarily left in hay several seasons, and many fields are 
Oy eet with manure after the second crop is cut. Timothy and 
redtop are the common arnes, but many hayfields contain much 
witchgrass, In pastures, bentgrass, Kentucky bluegrass, and witch- 
grass are the main forage plants. Most of the pastures contain many 
small and some eri trees but are comparatively free from weedy or 
brushy growth. The pastures furnish good grazing, and 2 acres will 
usually support one cow. Red maple, hemlock, aspen, and gray birch 
are the dominant species in forested areas. 


Ondawa fine sandy loam, high-bottom phase (Os).—This soil 
closely resembles Ondawa fine sandy loam in many respects but oc- 
curs at higher levels; hence it is subject to overflow only during periods 
of very high water. It has a more yellowish brown subsoil. ‘The soil 
is usually a, level and occurs almost exclusively in the valley of 
the Merrimack River. A few areas are along smaller swiftly flowing 
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streams, however, and have a slope of about 5 percent. The soil is 
porous and well drained. Water penetrates quickly, and in_ most 
seasons the water table is near enough to the surface to maintain 
optimum moisture for plant growth. 

Use and management.—Small areas of Ondawa fine sandy loam, 
high-bottom phase, are used as homesites and gardens; larger tracts 
are farmed in the same manner as Ondawa fine sandy loam. Oats are 
grown successfully, yielding 40 to 50 bushels an acre without addi- 
tional fertilizer. At the cultivated crops of the area can be grown 
and will give satisfactory yields if manure and commercial fertilizer 
are applied. 


Ondawa loamy fine sand (Oc).—Areas of this soil occur through- 
out the county, but the largest bodies are adjacent to the Merrimack 
River or its tributaries. These areas have received the relatively 
coarse-textured sand that is carried along the bottoms of streams 
during normal seasons but deposited along the stream courses in 
periods of overflow. The coarse-textured materials are not carried 
far and are deposited near the main channels where water is moving 
swiftly, whereas the fine-textured materials are deposited some dis- 
tance from the stream or in relatively slow water. The soil is usually 
subject to overflow, but some areas lie slightly above the level of 
normal overflow. 

This soil resembles Ondawa fine sandy loam but is much looser 
and lighter textured. The 8- to 9-inch surface soil is grayish-brown 
loose loamy fine sand without definite texture, and the subsoil, ex- 
tending to a depth of 24 to 30 inches, is of much the same color as 
the surface soil and also without definite structure. Sometimes the 
upper subsoil is yellowish brown. The substratum is pale-yellow or 
gray loose fine sand or sand. All layers of the profile are medium 
to strongly acid. Ina few places some gravel is in the subtratum and 
in the overlying layers. 

Included ‘with this soil are several] areas in the vicinity of Litch- 
field that have a loamy fine sand texture and somewhat better moisture 
relations. The included areas are used in much the same way as 
this soil, but their lack of organic matter limits crop production, 

Use and management—Ondawa loamy fine sand is not so produc- 
tive as Ondawa fine sandy loam and is therefore used chiefly for 
pasture. Bentgrass, Kentucky bluegrass, and witchgrass are the 
forage plants common in pastures, and 3 to 5 acres of pasture will 
usually provide grazing for one cow. Heny ct the pastured areas 
are brushy or have trees along the stream banks, Willow, white pine 
red maple, white oak, and elm are most common. The cultivate 
areas usually make up only part of a field; the rest of the field is’ 
on one of the heavier textured Ondawa soils. 


Ondawa loamy fine sand, high-bottom phase (Op).—This phase 
occurs only adjacent to the Merrimack River. It is similar to Ondawa 
loamy fine sand except that it occurs higher above stream level, is 
not so subject to overflow, and has a more yellowish-brown subsoil. 
Included with this soil are a few areas near Litchfield that have a 
very fine sand surface texture. This phase is used similarly to Ondawa 
loamy fine sand, most of it being in pasture. The woody growth is 
limited to oaks and blueberries because the water table is too far 
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from the surface for the successful growth of moisture-loving willows 
and red maple. 


Ondawa loamy sand (Oz).—This soil is located in stream bottoms 
that have received recent increments of loamy sand material during 
floods. The soil is similar to Ondawa loamy fine sand, but the sur- 
face layer is composed of loose loamy sand underlain by sand or by 
sand and gravel. Pasture is the only use; 8 to 5 acres are required 
for each cow because the soil is so droughty. There are scattered’ 
growths of gray birch and white pine. 


Ondawa silt loam (Or).—This soil is good for pasture and hay be- 
cause it does not dry out quickly. It occurs in close association with 
Ondawa very fine sandy loam, but the texture of its upper profile 
layers differs. The surface soil is of silt loam or loam texture, and 
the subsoil texture ranges from very fine sandy loam to silt loam. 
Sandier materials occur in the substratum, just as they do in Ondawa 
fine sandy loam. The soil is used in about the same way as the fine 
sandy loam. It is somewhat more desirable for crops because it 
has better moisture-holding capacity, but is a little less useful because 
it-cannot be worked so soon after rains. 


Ondawa silt loam, high-bottom phase (Oc).—Except for the tex- 
ture of the surface soil.and subsoil, this phase is much like Ondawa 
Med fine sandy loam, high-bottom phase. It has a similar origin, 
and the use and management are much the same. 


Ondawa very fine sandy loam (Ox).—Areas of this soil occur on 
both sides of the Merrimack River between Manchester and Nashua. 
The floods of 1936 and 1938 deposited 6 inches to 3 feet of sand over 
large areas of this soil. The sand came mostly from stream banks 
farther up the river and was therefore devoid of organic matter. 
Special farming practices were subsequently necessary to restore the 
productivity that existed before the floods. 

-The soil profile is similar to that of Ondawa fine sandy loam, ex- 
cept that all of the layers are finer textured. A typical profile 
consists of (1) a dark grayish-brown to grayish-brown very fine sandy 
loam; (2) an underlying grayish-yellow or grayish-brown very fine 
sandy loam, friable in place, that extends to a depth of about 40 
inches; and (3):interbedded sand and silt. Gravel layers sometimes 
occur in the lower part of the profile. 

Use and management.—Ondawa very fine sandy loam is more de- 
sirable than Ondawa fine sandy loam because it is more retentive of 
moisture,and therefore gives higher crop yields. Several areas in 
the vicinity of Litchfield and Merrimac are planted to vegetables. 
Potatoes and squash are grown to the greatest extent and give good 
yields in all except the dry seasons. The potential productivity of 
the soil and its nearness to the river indicate that irrigation would 
be profitable. Overhead irrigation of potatoes has been tried to a 
limited extent, and results seem to warrant greater use. 


Ondawa very fine sandy loam, high-bottom phase (Ox).—This 
soil occupies higher bottom land, and it is separated from the closely 
associated areas of Ondawa very fine ene loam by. detnite breaks 
in elevation. Because it is seldom flooded, there has been opportunity 
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for profile development, and consequently the subsoil is more yellow- 
ish brown than the subsoil of Ondawa very fine sandy loani. 

Use and management.—Level areas of Ondawa. very fine sandy loam, 
high-bottom phat a in cultivated crops or hay, and the included 
undulating areas that break from one level to another are pastured. 
Little of the land is forested. This soil is used similarly to Ondawa 
very fine sandy loam, but it is more desirable because crops are de- 
stroyed by overflow only in unusual seasons, and because sandy sedi- 
ment is less likely to be deposited when major floods occur. The floods 
usually come in spring before crops are planted or in fall after har- 
vesting, and the danger of damage from overflow is therefore not 


great. 

Paxton loam, sloping phase (Ps).—This well-drained soil devel- 
oped on olive hard platy glacial till derived mainly from schist but 
partly from granite and gneiss. It occurs on smoothly rounded 
drumlins on dramioid hills where slopes range from 7 to 15 percent 
but are in most places about 12 percent. This soil differs from the 
Marlow soils by occurring generally at lower altitudes and in being 
less strongly leached. It differs from the Charlton soils mainly in 
having developed on hard platy till rather than loose or firm till. 

Tn its virgin condition this soil does not have a leached gray surface 
mineral layer or underlying brown layer but has 8 or 4 inches of dark 

yish-brown surface soil fairly high in organic matter. This layer 
is underlain by a yellowish-brown layer that gradually becomes olive 
with depth. Below about 8 or 9 inches the Paxton and the Marlow 
soil materials are similar. When cultivated, the two soils are similar 
because the surface layers that serve to differentiate them are mixed 
into the plow layer. 

Use and management.—Paxton loam, sloping phase, is very similar 
to the ploping phase of Marlow loam in use, management, aad produe: 
tivity. It occurs in areas where the growing season is longer, and for 
this reason it is more desirable for bs: in crops and corn grown for 

in. A somewhat larger part of this soil than the Marlow soil is, 
used for apple orchards, principally because it lies nearer railro 
and loca! markets. 


Paxton loam, gently sloping phase (Pa).—This phase is similar 
to the sloping phase of Paxton loam in most respects, but it occurs on 
entler relief. The slo smooth and easily strip-cropped—range 
om 2 to 7 percent. larger part of this soil than of the sloping 
phase is in row crops, and it is less subject to erosion when row crops are 
grown almost continuously. In use, management, and productivity 
it is similar to Marlow loam, gently sloping phase. : 


Paxton stony loam, gently sloping phase ed avers relief of 
this soil is smoother than that of Paxton stony loam, sloping phase. 
Slopes range from 2 to 7 percent, and areas are for the most part on 
brows of hills. Erosion is not a problem; few areas have lost appre- 
ciable quantities of surface soil through sheet erosion. 

Use and management.—Most of Paxton stony loam, gently sloping 
phase, is forested, but up to 20 percent may be in hay or permanent, 
pasture. Although stones are so close together they a abertere appre- 
ciably with cultivation, the soil can be planted to hay crops if needed. 
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Many areas were once cleared of forest and smaller stones and culti- 
vated, but with the advent of two-horse and power-driven equipment, 
stony soils such as this one have been used to less extent. 


Paxton stony loam, sloping phase ede Pg aor and slope this 
soil is similar to Paxton loam, sloping phase. It differs in having 
many surface stones up to 24 inches in diameter. These stones are 
80 humerous it is not feasible to cultivate the cleared areas intensively, 
particularly with two-horse or motor-driven equipment. Many areas 
were cleared and cropped when the area was first settled, but most of 
these have reverted to forest. About 1 or 2 percent of the soil is still 
cleared and is in hay, and approximately 10 percent is in pasture. 


Paxton stony loam, moderately steep phase (Pp) .—This soil dif- 
fers from the sloping phase of Paxton stony loam in having 15- to 
25-percent slopes. Most of the soil is forested but a small acreage is 
inhay. Included with this phase are one or two areas in the vicinit; 
of Hollis that have developed on fairly loose till. These include 
soils are more nearly like the Charlton soils in profile but have been 


included with the Paxton because of their small acreage. 


Peterboro gravelly fine sandy loam, hilly phase (Pr).—This soil 
developed on kames and has a slope mange of 15 to 25 percent. It is 
usually fairly closely associated with soils of the Acworth and Lemp- 
ster series and bears about the same relation to the Acworth soils as 
Danby soils bear tothe Hermon. In origin of parent material, relief, 
drainage, and native vegetation this soil is the same as the hilly phase 
of Danby gravelly finesandy loam. It differs only in that its parent 
material is derived partly from easily weathered mica schist contain- 
ing some iron pyrite. Scattered mica flakes are present in each 
layer. The whole profile is deeper yellowish-brown than that of 
Danby soils, and the individual layers are less distinct. 

Profile description: 


1. Organic layer, mat of partly decayed litter 1 to 8 inches thick resting on 
the mineral soil in forested areas. 

2. Surface soil, in forested areas a pale-brown to grayish-white fine sand, 
% to 8 inches deep; extremely acid; low organic-matter content; 
single grained; little coherence between individual ‘soil particles; 
usually about 1 inch thick and with incipient coloration, but vary- 
ing in small areas to 2 to 8 inches thick; at higher altitudes may be 
uniformly 1 to 2 inches thick. 

Opper subsoil, brown or reddish-brown gravelly fine sandy loam to a depth 
of about 9 inches from the surface; immediately beneath the gray- 
ish-white surface soil and continuing downward 1 or 2 inches the 
color is darker; gradation to the brown or reddish brown of the 
lower part almost imperceptible; particles definitely aggregated to 
form a weak very fine crumb structure; where the gray surface 
layer is about 3 inches deep there occur isolated cemented particles 
¥% inch in size and easily broken by pressing’ between the thumb 
finger; scattered gravel, but not in strata; about 10 to 20 percent 
of the gravel is mica schist weathered to a moderate brown; rest of 
gravel, from granite, retains its original unweathered gray; many 


roots. 

¢, Lower subsoil, moderate yellowish-brown single-grained sand and gravel 
to a depth of about 26 Inches; weakly cemented in a few places but 
does not hold in'place when a bank is dug into; gravel similar to 
that in the layer {mmediately overlying; usually no gravel and sand 
strata; mica flakes scattered throughout sandy parts of layer; 
water-holding capacity low because of coarseness of the materials, 
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5. Substratum, yellowish-brown sand and gravel with occasional mica flakes 
downward from a depth of about 26 inches; weakly assorted layers 
of gravel and sand in the deeper part; gravel from granite and mica 
schist in about the same proportion as in the upper subsoil; gravel- 
stones from both the mica schist and the granite partly rounded; 
where granitic material predominates, the gravel and sand are de- 
rived to greater extent from granite than in areas where mica schist 
fs the common rock; quantity of mica schist gravel seldom more than 
50 percent of the soil mass ; materials so coarse that water precolates 
very rapidly, and little moisture is retained for plants. 

When cultivated, the three upper layers are mixed to a depth of 
7 inches and the resulting surface soil is grayish-brown single-grained 
fine sandy loam low in organic matter ‘and water-holding capacity. 
In places where mica schist bedrock contributed to the mineral compo- 
sition, the soil may contain a large quantity of mica; the increase in 
mica will be evident in kames near such bedrock. In other places the 
proportion of mica schist to granite may be small, and in these the 
yellowish brown of the substratum may be less intense. Surface 
stones are relatively numerous in some places and are indicated on the 
my by stone symbols. 

se and management.—Use and management of Peterboro gravelly 

fine sandy loam, hilly phase, is practically the same as for the hilly 

phase of Danby gravelly finesandy loam. Yields may be a little lower 

than on the Danb soil because the solum is slightly more acid. If 

oe ‘i is limed, however, yields are essentially the same as on the 
anby. 


Rockland, hilly and steep, Brimfield soils Nec earatet soils be- 
tween the rocks of this land ig are similar to the hilly ledgy phase 
of Brimfield stony loam in profile but have a greater slope range {15 to 
80 percent). The outcrops are so numerous and close together that 
cultivation would be impracticable, but tree roots can reach the small 
areas of deep soil. Trees grow about as well as on the hilly ledgy 
Brimfield soil. Where trees grow very near the outcrops they tend 
to be more easily blown down in high winds. This land might be 
bane unimproved pastures, but it would be droughty in dry 
weather. 


Rockland, hilly and steep, Canaan soils (Rs).—The soils that lie 
between the ledges and stones of this land type are similar to the 
Canaan in profile characteristics but have a wider slope range (15 to 30 
percent). Many loose stones are on the surface, and exposed bedrock 
occurs at close intervals over the whole area. The stones and outcrops 
make clearing of the land for cultivation impracticable. A few areas 
were cleared and in pasture and crops when the land was first settled, 
but.these have reverted to forest because the soils tend to be droughty 
in dry weather. This land is essentially nonarable. 


Rockland, hilly and steep, Hollis soils (Rce).—The soils between 
the rock outerops of this Jand type-are similar to stony Hollis soils 
in profile. Slopes range from 15 to 80 percent. Outcrops are so 
numerous that tillage would not be feasible if the land were cleared. 
Small parts of some areas have been cleared and used for pasture, 
but generally the land is so uneven and ledgy that fertilizing can 
-be done only by hand. This land type is essentially nonarable and 
suitable only for forestry. 
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Rockland, hilly and steep, Lempster soils (Rv). —This land type 
occurs mostly on high ridge tops on 15- to 30-percent slopes. Bed- 
rock outcrops in many places. The soils between the quer are 
much like Lempster stony loam, hilly 1 phase. Even if cleared 
of surface stone, this soil could not feasibly be used for cultivated 
crops. ‘The outcrops are so numerous they would interfere apprect 
ably with cultivation, and the soils between the outcrops would tend 
to be droughty. Tree growth is usually comparable to that on Ac- 
worth soils. The tree roots spread out to the deeper soil lying between 
the outcrops, as that soil retains enough moisture to keep growth 
going even during the drier periods. 


Rockland, hilly and steep, Marlow soils (Re) —Large boulders 
occur in many places on this land type. The underlying bedrock— 
relatively smooth and probably leveled off by glacial action—lies 

arallel to the surface in most areas and outcrops only in places. 

he bedrock lies at about 10 to 20 inches, and the overlying soil has 
a profile much like that of Marlow loam soils, except it is shallower. 
Shalowasss makes this land more droughty, and trees are more 
likely to blow down. Slopes range from 15 to 80 percent. Much of 
the land is on or near the tops of high hills or mountains, has been 
cleared, and is used for commercial production of lowbush blueberries. 
The land in blueberries is burned over every third year to keep the 
bushes productive. The blueberry roots mat and make a cover that 
is practically proof against erosion. 


Rockland, hilly and steep, Shapleigh soils (Rr).—Areas of this 
essentially nonarable land type have a wide slope range (15 to 30 
percent) and many exposed outcrops or ledges, The profile of the 
soil occurring between the rocks is similar to that of Shapleigh soils. 
Loose stones and ‘rock outcrops are so numerous that clearing for cul- 
tivation would not be practicable. A few bodies of this land were 
cleared of forest and used for pasture and crops when the area was 
first settled, but the soils tend to be droughty in dry weather, and 
the cleared places have reverted to forest. 


Rumney and Saco soils (Rc).—The soils of this complex occur 
on nearly level first bottoms of small streams in such small areas 
that it was not feasible to delineate them separately on the map. 
They are so variable in surface layers that texture is not designated 
in the complex name. For the most part, surface texture ranges from 
sandy loam to loam, but there are areas with a sand surface texture. 
The Rumney soils are imperfectly drained, whereas the Saco are very 
poorly drained. In the virgin condition, the Saco soils often have a 
6- to 8-inch mucky layer on the surface, but when they are cleared 
and pastured, this layer usually disappears and they are then slightly 
darker than the Rumney. In wider areas the Rumney and Saco 
soils of this complex may occur together in close association, but in 
the narrow bodies, one or the other tends to predominate. 

Included with this complex are a few small bodies of well-drained 
Ondawa soils; a few small areas of imperfectly drained Podunk 
soils, which are not mapped separately in this county ; and some areas 
covered by recently deposited sand and gravel that supports no vege- 
tation. A few of these barren areas are along some smaller streams, 
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a large tract is near the village of North Weare, and several areas 
are farther down the Piscataquog River. Ff these included bodies 
of sand and gravel were mapped separately, they would be designated 
as Riverwash. 

Use and management.—Adequate drainage is the greatest need of 
Rumney and Saco soils. Where the land is properly drained and 
adequately fertilized, it produces fair io gaol crops of hay, corn, 
oats, and vegetables. Most of the land, however, is in hay, pasture, 
or forest. Sedge is common in pastures and, together with grasses, 
furnishes grazing during dry weather. Alder, briers, red maple, 
hemlock, and some willow are the chief plants in forested areas. 


Rumney fine sandy loam (R#).—This poorly drained soil occurs 
along streams on level bottom land just above stream level. It is 
developed chiefly from granitic material and is fairly widely distrib- 
uted over the whole county. The areas are usually in places where 
the gradient is such that streams make many meanders. The soil 
is not so important agriculturally as the Ondawa soils, which are 
mee on well-drained parts of the bottom lands where the water 
table is lower. 

Profile description : 

1. Surface soil, dark grayish-brown very friable fine sandy loam mottled’ 
ea gray and dark brown almost to the surface; 8 to 10 inches 
eep. 
2. Subsoil, Fraslah aon friable fine sandy loam mottled with gray and 
moderate brown; 16 to 18 inches thick. 
3. Substratum, gray fine sand to fine sandy loam in places mottled or 
splotched with moderate brown. 
All layers of the profile are medium to strongly acid, and variations 
consist Pea a of a darker surface soil in included areas. Also. 
acladee are small imperfectly drained areas that would have been 
mapped separately os Podunk fine sandy loam if they had been 
large enough. Podunk fine sandy loam, a soil not mapped separately 
in this county, differs from this Rumney soil mainly ii having a 
browner surface and in being mottled at a lower depth, or below 15 
inches. The included Podunk areas may be as large as 5 acres and 
may be cropped to some extent. 

Use and management.—Rumney fine sandy loam is used chiefly for 
pasture or hay. Many pastures are grown up to alder, willow, and 
various kinds of underbrush, but even these shrubby tracts afford 
reasonably good grazing. They are especially useful in dry seasons 
when pastures on well-drained soils are poor. The growth on the hay 
land, mainly sedge and redtop, is cut twice a year and produces 2 to 3 
tons an acre. 


Rumney silt loam (Rx) .—This soil is composed of somewhat finer 
textured materials but occurs in positions similar to those occupied 
by Rumney fine sandy loam. The surface soil is dark grayish-brown 
silt loam mottled with light yellowish brown. The subsoil is pray 
relatively plastic silt loam, also mottled. The substratum is variable 
but in most places is a fine sandy loam exactly like that of Rumney 
fine sandy loam, The texture and color of the surface soil varies 
within a narrow range. In use and management this soil is similar 
to the fine sandy loam. 
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Scarboro fine sandy loam, level phase (Sa).—This poorly drained 
soil usually occurs in small narrow areas along drainageways or in 
depressional areas on terraces. It is closely associated with the Merri- 
mac, Nashua, and Sudbury soils and has developed on similar parent 
material. In a few places localized layers of clay or rock within the 
profile cause a high water table, but in most places the water table 
1s high because the soil occurs in a low place between a slope and a 
bordering terrace or within larger areas of Merrimac or Nashua soils. 

Profile description : 


1. aay soil, dark-gray to black mucky fine sandy loam; 6 to 7 inches 


leep. 
2. Subsoil, mottled gray to brownlsh-gray fine sandy loam or loamy fine sand 
ie sand; 7 to 12 inches deep; variable texture but sandy in most 
places. 


8. Parent material, below 12 inches and downward, yellowish-gray sand; 
gravel strata in some places compose as much as 25 percent of 
the sofl mass. 

There is some variation, mainly in the surface soil color and in the 
subsoil texture. The surface soil may range from brownish gray to 
dark gray; the subsoil, from sand to silt. Alternate thin beds of sand 
and clay occur within the substratum in a few places. 

Use and manegement.—Scarboro fine sandy loam, level phase, is 
almost entirely in pasture or forest. Red maple is the dominant tree 
in forested areas, and alder and hardhack form the undergrowth. 
Various rushes and sedges make up the larger part of the cover in 
pastured areas, with the result that the carrying capacity of pastures 
is not so great as on areas of less poorly drained Sudbury soil. A 
few small areas that have been artificially drained give excellent 
yields of garden crops and corn. Drainage is usually resorted to only 
where a small narrow area of this soil occurs between two larger 
tracts of a well-drained soil. 


Scarboro loam, level phase (Ss).—This strongly acid soil is local- 
ized in an area on the east side of the Merrimack River extending 
from 3 or 4 miles above the village of Litchfield to about the same 
distance below. It and the associated nearly level phase of Scarboro 
silt loam occupy @ narrow area between the terraces and the wide 
bottom land, and though the individual bodies are narrow, they 

arallel the river in continuous strips a mile or more long. The Scar- 

oro soils in this vicinity occupy old river channels where the water 
table is high. The fine texture of the soils is due to the deposit of 
fine sediments during floods. 

Profile description : 

1. Surface soil, dark-gray loam to a depth of about 4 inches; high organte- 
matter content causes soil to be somewhat mucky in many places. 

2. Subsoll, dark-gray loam mottled with brown and having dark streaks of 
surface material in the old root channels; 4 to 18 inches deep. 

8. Substratum, below 13 inches material is gray or pale-yellow coarse sand 
and fine gravel cemented loosely in some places; during most sea- 
sons layer is below the top of the water table and therefore water- 
logged. 

Use and management.—If undrained, Scarboro loam, level phase, is 
almost exclusively in pasture and forest. The pastures are brushy, 
consisting of hardhack, highbush-blueberry, and alders. Where 
drained, the soil is used for row crops and provides very good yields 
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if fertilization is adequate. The forested areas contain considerable 
red maple and a few hemlocks and scrub oaks. 


Scarboro silt loam, nearly level phase (Sc).—This soil is associ- 
ated with the level phase of Scarboro loam but when drained is more 
productive because its fine material is deeper (36 to 48 inches as com- 
pared to 12 to 15 inches for the level phase). Undrained areas are 
m pasture or forest. Part of one long narrow area in the vicinity of 
the village of Litchfield is drained and planted to vegetable crops. 
Exceptionally good yields are obtained on this tract. 


Shapleigh fine sandy loam, rolling phase (Sp).—This well- 
drained soil developed in the southeastern part of the county where 
shallow deposits of relatively fine grained glacial till rest on hard 
coarse crystalline gnejss or granite. The relief is gently rolling to 
hilly (7- to 15-percent slopes). Most slopes are short and uneven, 
but a few smooth ones are included. Runoff is rapid during torrential 
downpours, but most of the water is absorbed during an average rain. 
Shallow soils like this erode readily when they become saturated with 
water. Shapleigh soil is similar to the Canaan soils in depth and 
origin of parent material but occurs at lower altitudes and, in virgin 
condition, is less strongly leached. It is medium to strongly acid. 

The content of stones and boulders is variable, but in most places 
many small fragments of crystalline gneiss and a few large granite 
boulders are on the surface. In some areas on ridge ope the depth 
to bedrock is uniform over wide areas; in most places, however, the 
microrelief of the bedrock is not parallel to the surface and outcrops 
are numerous. The depth of the soil material-may be 5 to 6 feet a 
short distance from an outcrop, but these exposures of bedrock occur 
in so many places that the average depth of soil material for the total 
area is probably less than 30 inches. 

Profile description : 


1. Surface soil, brown light loam or fine sandy loam to a depth of 5 to 8 


inches. 
2. Upper subsoil, brown very friable fine sandy loam to a depth of 10 to 12 
Inches. 

8. Deeper subsoil, yellowish-brown fine sandy loam to a depth of 20 to 24 
inches. 

4, Substratum, gray or olive-gray friable to firm sandy loam g)acial till in 
many places containing a great number of fragments of hard 
crystalline schist and of granite and gneiss; in places layer absent 
and bedrock is at 24 inches. 

5. Bedrock, in most places a hard crystalline gneiss, usually seamed with 
layers of quartz 2 inches or more thick. 

Use and management.—Shapleigh fine sandy loam rolling phase, 
was originally forested with mixed hardwoods, white pine, and hem- 
lock, but most areas are now in grass. More than half of the land is 
pastured, and the rest is in hay or cultivated crops. Broomsedge, 
poverty oatgrass, witchgrass, and bentgrass are common in old pas- 
tures. Many pastures are infested with juniper, hardhack, sweetfern, 
various sprouts, and annual weeds. Up to 5 acres of such weedy pas- 
ture is necessary to fone one cow through the season. Definite data 
on yields of hay and cultivated crops are not available, but yields are 
generally low. 


Shapleigh stony fine sandy loam, hilly phase (Sz).—Although 
this soil is similar to the Shapleigh fine sandy loam, rolling phase, in 
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most characteristics, it has more rugged relief and stones and boulders 
on.the surface in numbers sufficient to hinder or prevent cultivation 
with two-horse or motor-driven machinery. The slope range is 15 to 
25 percent, but the dominant gradient is about 18 percent. Included 
with this soil are some areas steeper than 25 percent and others having 
slopes under 15 percent. 
Use and management—Shapleigh stony fine sandy loam, hilly 
ee is chiefly in timber or brush; about 10 percent is in pasture. 
orthern red oak, sugar maple, aspen, gray birch, and white pine are 
ene in forested areas, but a dense growth of scrub oak is in some 
places. 
Most of the pastures are poor and weedy and have a carrying ca- 
pacity of about 30 cow-acre-days. The steep slopes should not be over- 
razed, because water runs off rapidly when the absorption capacity 
is reached. A good grass cover is necessary to bind the soil and pre- 
vent erosion or slipping. 


Stony hilly and steep land, Acworth soils (Sr).—The slope range 
of this land type is 15 to 30 percent, but a few areas with a slope 
greater than 30 percent or less than 15 percent are included. On the 
surface are large stones and boulders 3 to 5 feet in diameter and 
usually 100 feet or less apart. Between the boulders are many stones 
up to 2 feet in diameter. In some places, however, the boulders and 
stones are.as close as 2 or 3 feet apart. The soil between the stones is 
similar to Acworth soils in profile characteristics. Few areas have 
been cultivated, and the thin gray surface layer of mineral soil and 
the underlying brown layer are present almost everywhere. Excep- 
tions are the places where trees have been uprooted in the past or 
where lumbering operations have mixed the layers. In such places 
the mixed layer resembles Brookfield surface soil. 

Use and dike Mladionrresce hilly and steep land, Acworth soils, 
is almost entirely forested, and boulders are so numerous that clearing 
for cultivation probably would not be feasible. The Jand will likely 
remain in forest, just as it has in the past. 


Stony hilly and steep land, Becket soils (Sa).—Very large stones 
or boulders are scattered on the surface of this land type. The soil 
profile between the stones is similar to that of the Becket soils, but 
stones and boulders are so numerous that preparation of the land for 
cultivation would be impractical. The slope range is 15 to 30 percent, 
but a few included areas have relief steeper than 30 percent and a few 
other very stony or bouldery areas have relief less than 15-percent 
gradient. This land type was not mapped in detail; therefore, a few 
smal] areas are included that may be entirely free of stone, as well as 
a few small bodies of poorly and imperfectly drained soils. 

Use and management.—Little of Stony hilly and steep land, Becket 
soils, has ever been cultivated, but some areas were cleared of forest 
and smaller stones when the county was first settled. Most of these 
cleared areas have returned to forest. About 95 percent of the land 
is forested ; the rest is in brushy pasture. The pastured areas furnish 

oor grazing because 30 to 40 percent of the pasture may be covered 

y large stones or boulders, and a large part of the rest by brush and 
small trees. Much of the land is isolated from settled districts, and 
few roads pass through the area, 


80 SOIL SURVEY SERIES 1940, NO. 18 


Stony hilly and steep land, Brookfield soils (Su).—This stony 
land type occurs principally on 15- to 30-percent slopes. The surface 
boulders are chiefly 30 inches or more in diameter, but in some: places 
there are numerous stones not large enough to be classed as boulders. 
On some of this land stones or boulders are as close as 1 or 2 feet apart. 
A few outcrops also occur. The profile of the soil between the stones 
is similar to that of Brookfield stony loam, hilly phase. Stones and 
boulders are too large and numerous for this land to be used for any 
thing except forestry or unimproved permanent pasture. 


Stony hilly and steep land, Gloucester soils (Sx).—A great num- 
ber of extremely large boulders are on the surface of this soil. The 
boulders are 100 to 150 feet apart in most places, and many stones u 
to 2 feet in diameter are between them. Frequently stones and 
boulders are as close together as 1 or 2 feet. The slope range is 15 
to 30 percent, but a few areas with slopes of more than 30 percent or 
less than 15 percent are included. This land type is not mapped in 
detail and includes a few small areas that ony be entirely free of stone 
or that may be poorly or imperfectly drained. 

Use a managorent—Altious some of Stony hilly and steep 
land, Gloucester soils, was cleared of forest and smaller stones when 
the county was first settled, little of it has ever been cultivated. Most 
of the areas once cleared have reverted to forest or are in brushy 
pasture. Much of the land is isolated from settled pies and few 
roads pass through the areas. Approximately 95 percent of this land 
is forested, and the rest is in tay pasture. Pastured areas furnish 
only very Boor grazing because 10 to 20 percent of the surface is 
covered by large stones and boulders and because a good deal of the 
rest is grown up to brush and small trees. 


Stony hilly and steep land, Hermon soils (Sx).—Essentially the 
sime features characterize this land type as characterize Stohy hilly 
and steep land, Gloucester soils. These areas, however, are at higher 
altitude, and the soil is more leached; they are therefore classified 
as Hermon rather than Gloucester soils. Relief ranges from 15 to 
30 Hoehne but a few areas that have slopes of less than 15 percent 
and some having more than 30 percent are included. In some areas 
large boulders and stones are very numerous and almost entirely cover 
theground. Some small areas of nonstony soils and other small bodies 
of imperfectly drained soils were included in mapping. 

Use and management.—About 95 percent of the land is in forest; 
the rest is in brushy pasture that is about 10 to 20 percent covered by 
stones. Some of the land was cleared in early days, but these cleared 
tracts have reverted to forest or brushy pasture. The land often 
occurs in isolated areas where there are no roads. 


Stony hilly and steep land, Marlow soils (Smu).—In stoni- 
ness, relief, included areas, and most other respects this land type is 
the same as Stony hilly and steep land, Gloucester soils. The only 
difference is in profile characteristics of the soils between the rocks. 
About 95 percent of the land is forested, and 5 percent in brushy pas- 
ture of very low grazing value. 

Stony undulating land, Waumbek, Peru, and Acton soils (Sx) — 
The imperfectly drained soils occurring among the rocks of this land 
type have the same profile characteristics and slope as undulating 
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phases of the Waumbek, Peru, and Acton stony loams, but they have 
more large stones and boulders on the surface. Stones are so numer- 
ous one can easily cross many areas by jumping from one stone to 
another. 

Use and management.—Most of stony undulating land, Waumbek, 
Peru, and Acton soils, is forested, but a few arena have been cleared 
of trees and used for pasture.. pastured areas are so boulder 
they can be fertilized only by hand and are commonly unimproved 
ren useful only as puepiern grazing land. The pastures provide 
grazing in summer when well-drained adjacent soils are unproductive. 


Sudbury fine sandy loam, level phase (Sr).—This imperfectly 
drained soil occurs on outwash or stream terraces and is developed 
from material similar to that of the Merrimac soils. Nearly level 
areas occur throughout the county in close association with the Merri- 
mac and Colton soils. In hilly areas where it is associated with 
upland soils, it occupies near] level gravelly terraces at the foot of 
long slopes where the water table is near the surface. On the larger 
broad terraces of the valley of the Merrimack River it is closely 
associated with the Merrimac soils. The soil is moderately acid. 

Profile description : 

1, Surface soil, dark grayish-brown very friable single-grained fine sandy 
loam; relatively high organic-matter content; 6 Inches deep. 

2. Subsoil, faintly mottled yellowish-brown and brown gravelly single 
grained loamy fine sand to loamy sand continues from 6 inches to 
a depth of 14 inches; variable texture (may be fine sandy loam 
in places) ; quantity of gravel varies from almost none to so much 
that it makes up almost all the soil mass, 

8. Lower subsoil, mottled yellow, brown, and yellowish-gray gravelly loamy 

: sand to a depth of 27 to 30 inches. 

4. Substratum, yellowish-gray gravelly sand; gravel derived chiefly from 
granite, but in places near Merrimac and Colton soils schist pebbles 
are part of the parent material and the quantity of schist in this 
layer and those above may be greater. 

Included with this soil are a few areas of soils that would have 
been mapped as members of the Saugatuck series if they had been 
large enough. Because of their relatively small extent, the Sauga- 
tuck soils are not mapped separately in this county. The included 
areas do not have the mottled subsoil described for this one but 
instead have a grayish-white single-grained fine sandy loam subsoil. 
Underlying this grayish-white layer is a 6- to 12-inch layer of brown 
cemented Bue sandy loam. The cementation is general where the 
gray subsoil occurs and can be penetrated onl ty a bar or pick. 
Underlying.the brown cemented layer is yellowish-gray gravelly sand 
the same as that described for the Sudbury soils. so included with 
the Sudbury soil are small isolated areas of Merrimac fine sandy loam, 
level phase, and small bodies of peat and muck. 

Since the survey was made the Sudbury soils have been subdivided 
into two series—the Sudbury and Walpole. The separation is made 

Eneipally on the basis of dépth to mottling. The Sadbury soils are 
imited to soils that are not mottled above a depth of 14 to 18 inches, 
and the Walpole soils, to those that are mottled to plow depth. The 
Walpole are so much wetter than the Sudbury that they are seldom 
used for row crops. In this county the Sudbury soils include the 
Walpole. 

918764538 
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Use and management.—Only a small part of Sudbury fine sandy 
loam, level Phase, is cultivated. Little oF the soil has been artifically 
drained, and relatively large areas are used mainly for pasture. Areas 
recently plowed produce good stands of grass and excellent forage 
during the dry season of the year, but wild swale grasses soon crowd 
out the Kentucky bluegrass and redtop, and the pasture becomes less 
valuable. Red maple and some gray birch, elm, and white pine are 
the prinerpal trees in forested areas. Alder forms a dense growth in 
many of the pastures. A few soil areas can be cultivated when they 
dry out in dry seasons. Some silage corn, oats, and hay are grown 
on the better drained areas, but the acreage is very small and definite 
yields cannot be given. 


Sudbury fine sandy loam, gently sloping phase (So).—This soil 
is associated with Buxton silt loam soils and occurs on 2- to 5-percent 
slopes. The upper profile is the same as that of Sudbury fine sandy 
loam, level phase, to a depth of 30 to 40 inches, but at that level, clay 
occurs. The layer of clay evidently keeps the ground water high. 
Even though surface relief is undulating, the water table remains at 
a relatively constant height. In other areas these imperfectly drained 
soils with clay substrata have been classified as members of the 
Elinwood series. 

Use and management—The gently sloping phase of Sudbury fine 
sandy loam is used to a limited extent, and in about the same way as 
the level phase. Sheet erosion might bea problem in a cultivated area, 
but if the soil is in forest or pasture, it can be treated the same as the 
level phase. 


Sudbury loam, level phase iS) —This soil is very similar to the 
level phase of Sudbury fine sandy loam except in texture. The sur- 
face layer ranges from loam to silty clay loam, and underlying layers, 
though similar to corresponding layers of Sudbury fine sandy loam, 
level phase, may be heavier textured. This soil occurs almost entirely 
in old river channels in the Merrimack River valley where the ground 
water level ishigh. Use and en practices are like those for 
the level phase of Sudbury fine sandy loam, and yields are similar. 


Sudbury loamy sand, level phase (Ss).—This soil occurs in the 
Merrimack River valley. The surface soil is coarser textured than 
that of Sudbury fine sandy loam, level phase, but in other character- 
istics the two soils are similar. 

Profile description in a cultivated area: 

1, Surface soil, mottled brownish-gray and dark grayish-brown single- 
grained loamy sand to a depth of 7 inches; dark color indicates a 
moderate organic-matter content. 

2. Subsoil, mottied yellowish-brown and brown loose gravelly loamy sand 
7 to 19 inches deep; gravel varies from almost none to 50 percent 
of the soil mass. 

8. Parent material, from 19 inches downward the material is grayish-yellow 
single-grained sand and gravel streaked with yellowish-brown sand. 

Variations in this soil are the same as those described for the level 
phase of Sudbury fine sandy loam. In some places the subsoil is gray 
and underlain by a cemented brown layer; in other areas the texture 
and the depth of the layers vary somewhat. 

Use and management.—Agriculturally, Sudbury loamy sand, level 
phase, is similar to the level phase of Sudbury fine sandy loam. Little 
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of. the land is used for cultivated crops. Because it is imperfectly 
drained, most of the land remains in pasture or forest. 


Sutton silt loam, gently sloping phase (Sr).—This nape ey 
drained soil occurs in the southern part of the county with Charlton 
and Hollis soils. It has developed on glacial till derived from schist 
or phyllite and is on nearly level or slightly concave relief where slopes 
are less than 7 percent. Runoff is slow, and for much of the year 
underdrainage is restricted by a relatively high permanent water table. 
A few large granitic boulders are still seuttarod on the surface and in 
the soil, but in most places stones were removed and placed in walls 
or piles when the Tend was cleared. 
Profile description in a cultivated area: 


1. Surface -soil, brown or dark grayish-brown friable silt loam to a depth 
of 6 to 8 inches; breaks into soft thin plates when slight pressure 
is applied, but in many places structure is obscured by the action 
of earthworms or by grass roots; brown color indicates a relatively 
high organic-matter content; small pieces of schist mixed with the 
soil in places; soil readily penetrated by roots, air, and moisture in 
summer but sometimes waterlogged in spring or during periods 
of excessive rainfall. 

2. Upper subsoil, yellowish-brown friable silt loam in most places faintly 
mottled with gray and grayish yellow; extends to a depth of 12 or 
15 inches ; breaks into small soft granules about 44 inch in diameter ; 
small phyllite and schist fragments common in most places; layer 
readily penetrated by roots, air, and moisture In summer but 
sometimes waterlogged in spring or during periods of excessive 
rainfall. 

8. Deeper subsoil, mottled grayish-yellow, gray, and brown friable silt loam 
to a depth of 20 or 24 inches; structure not well developed but soil 
can be separated into small angular aggregates about 44 inch in 
diameter; some areas nearly stone-free but many small fragments 
of phyllite or schist and a few larger stones of granitic origin occur 
in most places ; freely penetrated by roots, air, and moisture during 
the summer but sometimes waterlogged in spring or during exces- 
sive rainfall. 

4. Substratum, moderately firm somewhat platy olive-gray fine- to medium- 
textured glacial till shmilar to that underlying the Chariton soils; 
faintly mottled with gray and brown in most places; derived largely 
from local phyHite’ and schist but includes varying quantities of 
granitic debris; layer contacts water table and is moist during 
most seasons ; furnishes sufficient water fer plant growth during most 
seasons, but sometimes waterlogged in spring or during excessive 
rainfall; penetrated by roots and air with difficulty ; slow downward 
movement of water. 


The soil is strongly to medium acid throughout. Variations from the 
profile described are of local importance and in most places include 
minor differences in drainage—as reflected in the degree of mottling— 
and in texture. In sonie places faint grayish mottlings are in the 
surface soil, and in others both the surface soil and upper part of the 
subsoil are unmottled. In places more sand is mixed with the soil 
material, and the surface and subsoil layers are of a loam or, in a very 
few places, fine sandy loam texture. A few stony areas, shown on the 
map by stone symbols, are included. 

se and management.—Sutton silt loam, gently sloping phase, was 
originally forested with mixed hardwoods. Red maple was the dom- 
inant species, but a few hemlock and white pine occurred. Prac- 
tically the entire area is now cleared and cultivated or used as 
permanent pasture. Kentucky Bluegrass, redtop, and broomsedge are 
common in most pastures. This soil is well suited to grass, and many 
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areas are kept, in hay for 4 years or more, About 20 percent of the 
area is in pasture, 50 percent in hay, and the rest in corn or oats, which. 
do well in dry seasons but not in moist ones, 

No definite rotation is followed. Many meadows are allowed to 
stand as long as the hay yields more than 1 tonan acre. Meadows are 
top-dressed every 2 or 3 years. Most pen pastures are not 
fertilized, but only 2 or 8 acres is required to graze a, cow through the 


season. 

Artificial drainage is not provided on most areas, because natural 
drainage is sufficient to permit good hay crops. Open ditches have 
been dug in a few areas. Some areas of this soil may be under water 
for a few days, usually in spring before tillage begins. This soil 


cannot be worked so early as ado areas of Charlton and Hollis 
soils, but artificial drainage is still profitable. 


Waterboro muck (Wa).—This soil occurs in depressions and along 
nearly level stream channels and is widely distributed throughout the 
county. It consists of mixed very dark brown to black well-decom- 
posed organic matter and mineral material. The mineral material 
may meke up as much as 50 percent of the soil mass. The plant re- 
mains have disintegrated to the point where individual fibers and cell 
structure cannot be seen. Usually the mixed organic-mineral material 
extends to a depth of 3 feet or more. In some places the lower part of 
the profile is brown organic matter and the substratum is gray or 
light-gray glacial till or sand and gravel. All layers are very acid. 

Use and management.—A few areas of Waterboro muck are in pas- 
ture and some are used as wild hay meadows, but over 90 percent of 
the land is forested. Little of this soil is in vegetable rope and it 
probably should not be used for them, because it lies in low areas 
always susceptible to frost and flood. In some years frost may occur 
in almost any month. Sedges predominate in ashy and meadows; 
forested areas support a dense growth of alder, briers, red maple, 
willow, and some hemlock, 


Waterboro muck, shallow phase (Ws).—This phase is similar to 
Waterboro muck in other characteristics but its organic-matter deposit 
is less than 38 feet thick. If the use of muck soil should become agri- 
culturally profitable in the county, the shallow phase would li oy 
be less desirable than Waterboro muck. Because the level of the muc 
sinks when it is drained, the organic deposit in the shallow phase 
would be of less satisfactory depth. The height of the water table, 
moreover, would be harder to control after drainage than in the 
drained deep muck. 


Waumbek, Peru, and Acton stony loams, undulating phases 
(Wn).—These imperfectly drained soils occur in association with all 
soils of the upland except the Charlton and Hollis. In most places 
they are closely associated with or are immediately adjacent to the 
poorly drained Whitman soils that occur in depressional areas. They 
are on undulating relief (2- to 7-percent slopes). 

=o though tones kinds of soils are mapped boas in this separa- 
tion, the kind of soil occurring in any area under consideration can 
be determined by observing the associated well-drained soils. The 
Waumbek soils of this separation are associated with the Hermon 
soils in the western part of the county and have developed on similar 
parent materials. The Waumbek differs from the Hermon soils 
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Br noipally in having varicolored or mottled areas in the lower 
subsoil at a depth of about 15 to 18 inches. This mottling indicates 
that the soil has a high water table in wetter parts of the year. In 
addition to mottling, the forest litter on the Waumbek surface soil 
may be a little thicker, and the leached ay layer, though cert 
may not be so thick, When ealtlvated, e imperfectly drain 
Waumbek soils may have a slightly darker plow layer than that of 
associated well-drained soil. 

The Acton soils of this separation occur in association with the 
Gloucester soils in the eastern part of the county and are similar 
to them, although their lower subsoil is mottled. 

The Peru soils occur in association with the Marlow and Acworth 
soils and differ from them chiefly in being mottled. 

The soils vary in color, texture, or stoniness, but are used similarly. 
In some nearly level areas where the water table is close to the top 
of the ground, the surface soil is mucky loam to a depth of 3 to 4 
inches; the subsurface soil is light-gray sandy loam mottled with rust 
brown to a depth of 6 or 8 inches; and the upper subsoil is dark- 
brown loam that is in a few places moderately cemented. In a few 
places drainage is somewhat poorer than is typical for these soils, and 
the soil may be mottled to within 10 or 12 inches of the surface. 

The quantity of stone on the surface and in the soils varies from 
about 15 percent to almost 90 percent of the total mass, but in most 
places it is 30 or 40 percent. The surface soils and subsoils vary in 
texture from a sandy loam to silt loam. Areas having a silt loam 
texture are usually associated with Marlow soils. Fine material 
washed from surrounding areas of other soils have produced a heavy 
texture in places. In many smaller areas of this separation the center 
of the depression contains Whitman stony loam, penny level phase, 

Use and management.—Most of Waumbek, Peru, and Acton stony 
loams, undulating phases, is forested with red maple, aspen, gray 
birch, Northern red oak, hemlock, willows, black ash, and a few yellow 
and white birches, sugar maple, white ash, red spruce, and white pine, 
The original forest cover probably included the same species but 
a larger proportion of red maple, white ash, and hemlock. Several 
species of moisture-loving shrubs grow on these soils or in zoneg 
transitional between these soils and adjoining well-drained soils. 
Santer penny) speckled alder, and withe-rod are the more common 
shrubs. 


Waumbek, Peru, and Acton loams, undulating phases (Wa) .— 
These soils occur where stones have been removed from stony areas. 
Profile characteristics are the same as those described for Waumbek, 
Peru, and Acton stony loams, undulating phases. The slope range is 
2 to 7 percent. Natural outlets carry of standing water in a short 
time in most places, but shallow open ditches are used in some places 
and could be used in many others. 

Use and ag don, Hita taeee 75 percent of Waumbek, Peru, and 
Acton loams, undulating phases, is forested, and the rest is used for 
pasture. Some timbered areas are used as woodland pasture, and 
many tracts now timbered were once a part of pastures or fields. 
Most cultivated areas are small and included in fields composed 
: principally of Marlow, Hermon, Gloucester, Acworth, and Brook- 

eld soils. In many instances drainage is only slightly restricted 
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in these small areas, and therefore they do not seriously interfere 
with cultivation. 

These soils are well suited to pasture because they have an ample 
supply of moisture for grass during most summers. Cattle should not 
be peated early in spring, however, as the ground is soft and the 
turf would be cut. No care is taken of most pastures; hardhack and 
moisture-loving shrubs occupy much of the space. The carrying 
capacity of these brushy pastures through the grazing season is one 
cow for 2 or 8 acres, but if weeds were controlled and fertilizer were 
applied, 1 acre would be adequate. 


Whitman loam, nearly level phase (We).—In profile characteris- 
tics this poorly drained soil is similar to Whitman stony loam, nearly 
level phase. It is most common in the southeastern part of the county. 
Practically all the areas are small and were once stony, but the stones 
have been cleared away and placed in stone walls or dumped in low 
spots. In many places practically no stone is on the surface, but in 
others a few of the larger stones or boulders stil] remain, though not 
in numbers sufficient to interfere epee with tillage. 

Use and management—Whitman loam, nearly level phase, is prin- 
cipally in hay or pasture. It often occurs in cultivated areas where 
its inclusion will improve the shape of a field. In such instances, the 
greater pee of the field is made up of well-drained soils, and the small 
areas of this included Whitman soil are artificially drained by open 
ditches. Where the areas of Whitman soil are not drained they are 
used only for hay. Horse-drawn equipment can be used for harvest- 
ing hay on the nonstony undrained areas in the drier part of the sum- 
mer, but use of heavy power-driven equipment may be hindered b 
the soft wet condition of the soil. Where adequately drained, yiel 
of corn and oats on this soil are comparable to those obtained on as- 
sociated well-drained soils, 


Whitman stony loam, nearly level phase (Wr).—This poorl, 
drained soil is widely distributed over the county in association wit. 
allthe upland soils. It is developed on glacial till derived principally 
from granite, gneiss, or schist and occurs on nearly level land in the 
bottoms of depressions or at heads of drainageways. Most areas are 
less than 50 acres. Surface stones are so numerous that tillage by two- 
horse or motor-driven equipment is not feasible. 

Profile description : 


1, Surface soll, very dark-gray to black loam (in the virgin condition is 
mucky) to a depth of 6 or 8 inches; easily penetrated by roots 
but waterlogged during much of each year; numerous large stones 
and boulders in most areas and in places practically cover the 
surface. 

2. Subsoll, gray or mottled gray, grayish-yellow, and brown loam to silty 
clay loam to a depth of 15 or 20 inches; material has very weak 
structure and is somewhat plastic and sticky where the clay con- 
tent is high; content of large and small stones varies from prac- 
tically none to 80 or 90 percent; in most places 20 to 40 percent 
of soil mass made up of stones; plants chiefly shallow-reoted with 
most of their roots in the surface soil, but some roots penetrate thia 
layer even though it is waterlogged much of each year. 

3. Substratum, loose gray sandy loam glacial til! in places stained with 
yellowish-brown or brown; till usually composed mainly of granitle 
fragments, but where associated with Marlew, Paxton, Charlton, 
and Hollis soils, relatively smooth and containing some fragments 
of schist or phyllite. 
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The profile described is representative, but this soil is variable, par- 
ticularly in organic-matter content of the surface soil. In places as 
much as 8 inches of muck are on the.surface, whereas in others the dark 
surface soil is thin. The mucky areas are somewhat more Spied 
drained than those with only a thin organic surface layer. If they 
were large enough, areas with the thin organic layer could be consid- 
ered Leicester soils, which are not mapped in this county. Textural 
variations are common, for in places there is a large sand content, and 
in others the soil is a silt loam or silty clay loam. In spite of these 
variations, at least 60 percent of the total area has a loam surface 
texture. Although most of the soil is in depressions or on nearly 
level relief, a few areas north of Manchester on slopes prading up to 
5 percent have been included in mapping. Also included are several 
smal] very stony or bouldery areas. 

Use and management.—Most areas of Whitman stony loam, nearly 
level phase, are in brush or timber, but some are in pasture. The 
pasture carrying capacity is low because most areas are brushy, weedy, 
and very wet during much of each season. If a few of the not espe- 
cially stony areas were cleared, drained, limed, and fertilized, they 
would have a carrying capacity of one cow an acre through the season. 
Such improvement would be profitable in only a few places. In addi- 
tion to various small moistute-loving shrubs such as winterberry, 
speckled alder, and withe-rod, the natural vegetation includes red 
maple, black ash, hemlock, gray birch, willows, and some red spruce. 


Windsor fine sand, rolling phase (Wa).—This excessively drained 
soil has developed on wind-blown deposits located mostly on the 
eastern side of the Merrimack River. Apparently before fresh al- 
luvial material in the bed of the old glacial Lake Merrimac was 
stabilized by vegetation, the wind carried it away and deposited it 
on the older higher terraces or glacial till to the east. In a few places 
wind erosion is still active and the soil material is being blown out, 
but most areas are forested. The areas being actively eroded do not 
cover more than an acre. 

The soil occurs on rolling relief where slopes are 7 to 15 percent. 
Dune formations are not common. In many places the surface is so 
smooth that the soil may be confused with that developed on an 
eroded terrace until it is more closely examined. ‘This acid soil has 
a very poor water-holding capacity. It is associated with the soils of 
the Merrimac and Nashua series and occupies isolated areas at the edge 
of the glacial terraces. It differs from the associated soils not only 
in the origin of its parent materials but also in the weaker development 
in depth and in color of its profile. 

Profile description : 


1. Organic layer, mat of partly decomposed pine needles about 2 inches 
thick on the mineral soil in forested areas but absent or nearly 
absent where the trees are scattered, 

2. Surface soil, light grayish-brown fine sand of single-grained structure to 
a depth of about 4 inches; organic matter, the supply of which is 
not great, occurs as small individual particles intermingled with 
the sand grains rather than as a colloidal coating over mineral 
particles; a newly deposited thin’ layer of light gray wind-blown 
sand on the surface in places, 
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3. Subsoil, pale-yellow loose single-grained fine sand to a depth of about 18 
inches; sand particles uniform in size and consisf of angular grains 
of quartz, feldspar, and some mica; colorless mica flakes make up 
only about 2 percent of the sand. 

4, Substratum, below a depth of 18 inches material similar to subsoil but 
paler yellow or gray. 

Use and management.—Practically all of Windsor fine sand, rolling 
phase, is forested with a poor growth of white and pitch pines, scru 
oak, and gray birch. The small areas in pasture are associated with 
much larger areas of better soils. Crops are not grown. The soil is 
particularly susceptible to wind erosion and should be kept in forest. 


LAND USE AND MANAGEMENT” 


Hillsborough County is located where climate and soil are favorable 
for the production of a wide variety of crops and for a diversity in 
farming. Dairying or poultry raising is the chief pursuit on most 
farms, Gallawed by orcharding and market gardening. 

The soils vary widely in external and internal characteristics and 
therefore differ in their capability for producing crops, grasses, and 
trees. At the peak of the agricultural development, about 80 percent 
of the land in the county was cleared. Through a gradual selective 
process the better soils have remained under cultivation and much 
of the less desirable land, at one time cleared, has been allowed to 
revert to forest or brush pasture. This was caused largely by the 
economic changes brought about in the late 1850’s by the opening of 
the West and the industrial development in the East. 

Extensive areas of the light-textured soils of the terraces were once 
cleared, but owing to low inherent fertility and droughtiness, they are 
now largely in forest, lying idle, or used for pasture. Clearing the 
land on the glaciated uplands was a slow process even during the ex- 
pansion period because stones severely hindered tillage and use of im- 

roved farm machinery. Much of the land on the steeper slopes and 
in poorly drained areas has always been in forest. Extensive areas 
that have been cleared of trees and partly cleared of stone are now in 
young forest or brushy pasture. Areas of cultivated land on the 
glaciated uplands are now comparatively stone-free and occur mostly 
as scattered bodies. 

In 1950, less than 26 percent of the farm area of the county was in 
improved land, including plowable pasture. With a few exceptions 
the improved land is the best aereu eure land, and in general its tex- 
ture and structure are favorable to good aeration and deep root pene- 
tration. aaa is adequate, and the water-holding capacity is fair 
to good. The soils now farmed respond to fertilization and care and 
are capable of being built up to and maintained in a fairly productive 


This section includes the 1950 fertilizer and seeding recommendations of 
the New Hampshire Agricultural Experiment Station. The discussion of the 
land use and management emphasizes these recommendations and the currently 
used farm practices. The tendency is toward more intensive use of better land ; 
use of a greater quantity of fertilizer, that is, more than in 1940 when the soil 
survey was made; and particularly, better management of hay and pasture 
crops. Yields are likewise somewhat greater because of the better management 
now practiced, use of improved varieties, and application of fungicides and 
insecticides, More efficient fertilizers and new varieties are constantly being 
made available. The Agricultural Experiment Station or county agricultural 
agent should be consulted for the latest recommendations. 
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state. In large part the soils now in forest are probably best adapted 
to that use or for pasture because of their stoniness, hilly or steep 
relief, poor drainage, and low inherent fertility, which limit their use 
for hay or miltivated crops. The trend has been and still is toward 
the use of the soils for purposes to which they are best adapted. 

On most dairy farms, large acreages are used for hay and pasture, 
and increasing attention is given to improving these lands, especial 
those suitable for both hay and rotational pasture. The use of hig’! 
yielding tall-growing grasses and legumes—Ladino clover, timothy, 
and bromegrass rather than low-growing wild white clover and Ken- 
tucky bluegrass—has been emphasized for rotational pastures. Until 
recently hay and pasture were on separate areas on the same farm, the 
pasture areas often being unplowable. The present tendency is to use 
a combination hay-pasture seeding on plowable land and to use the 
areas thus seeded for both hay and pasture. Recommended hay-pas- 
ture mixtures and seeding rates are given in table 5. 


Tape 6.—Recommended seeding rates of hay-pasture mixtures for 
New Hampshire soils 


Use and seed mixtures Quantity Soil condition ! 


Pounds 
Ha Barta per acre 


Timothy ?...-..-.---.------.2.-022- Well drained, well limed. 


Red clover 4__.._..------.------..---- 
Hay: 


P 
‘ 
‘ 
‘ 
1 
a 
' 
' 
' 
' 
‘ 
' 
‘ 
' 
’ 
‘ 
' 
' 
1 
‘ 
1 
‘ 
1 
‘ 
1 
' 
' 
1 
. 
1 
_ 


Do. 


Hay-pasture: 
Ladino clover ?__ 
Red clover 4. 


Im eer and poorly 
ed. 


Imperfectly drained. 


Ha : 
Te ino ClOV6Fr ..s'-5 5-2 s-soeeesceege ce 


Red clover___....-.---------------.-- 

Smooth bromegrass °___._.......------- 
Hay-pasture: 

adino clover. ...-.-----------.------ 


Do. 


a i a a ae ae 


— 
CNY BWR CGF NONE Wah Ghd 


Very wet, poorly drained 
soil. 


; 
i 
i 


1 Seedings should be made on recently limed and well-prepared seedbeds. 

3 Ladino clover may bo omitted if mixture is used for hay only. 

810 pounds of smooth bromegrass seed may be substituted. 

42 pounds of alsike seed may be substituted. 

; ‘If this mixture is used on wet soil, omit red clover and use 4 pounds of alsike 

clover, 

6 S§mooth bromegrass should be mixed with oats or rye for more even distribu- 
tion, and on a very heavy soil mixed with 5 to 7 pounds of birdsfoot trefoil. 
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The hay-pasture seedings produce high yields if adequately ferti- 
lized, but careful management is required for best results. Usually, 
the first cutting from such a seeding is harvested for grass silage or 
hay, depending mainly on the weather. Some of the better dairymen 
graze the new seedings for 1 or 2 years or until the ratio of clover to. 
grass decreases and the newly cut hay is easier to dry. After the first 
cutting, the fields may be used for rotational pasture, or on part of 
the fields a second hay crop may be harvested. The handling of such 
fields depends on the quantity of forage that is needed and on weather 
conditions. On the more progressive dairy farms the areas that are 
pastured are usually subdivided into three or more small units, and 
each is grazed for a period of about a week or 10 days, thus allowing 
time for the recovery of the grazed areas and resulting in a higher 
yield per acre. 

On the better dairy farms, permanent pastures are utilized for 
spring and early summer grazing and as pasture for young stock. 

he better parts of the permanent pastures are often improved by 
top dressing with lime and commercial fertilizer. Rotational and 
supplementary pastures furnish.grazing during the summer and early 
fall. Supplementary crops, such as Sudangrass, Japanese millet, 
Hungarian millet, and soybeans, are grown to furnish pasture late in 
summer and early in fail. These crops may also be used for silage, 

roviding the pasture is not needed. Rye afid winter wheat are grown 
‘or grazing late in fall and early in spring, and oats and barley are 
recommended for grazing late in fall. 

Relatively long rotations are the general rule on dairy farms. On 
the better farms a 4- to 6-year rotation of silage corn for 1 year and 
hay-pasture for 3 to 5 years is the most common practice. The time 
that elapses before the rotation cycle is completed varies widely, de- 
pending on the needs of the individual farm and on the soil type. 
The rotations are shorter on the more droughty Merrimac, Gloucester, 
and Nashua soils than on the Paxton, Marlow, or Essex because the 
drongiier soils do not remain productive as long. On the smaller 
and less intensively managed dairy farms, the rotation may run 9 
or 10 years or until hay has dropped to a yield of about half a ton 
an acre. 

Fertilizer, lime, and manure are used on dairy farms. The manure 
on the dairy farms is used under silage corn, for establishing new 
seedings, and for top dressing fields used for hay. In addition to 
cow manure, many farmers use manure from nearby poultry farms. 
Where poultry manure is used, it should be applied at half the rate 
of cow manure, 

Manure is commonly supplemented with superphosphate in the 
gutter at the rate of about 1 to 2 pounds per cow per day. This is 
equivalent to about 30 to 50 pounds of 20-percent superphosphate per 
ton of manure. Recommended rates for the use of cow manure are 
15 tons an acre for corn, millets, and Sudangrass; 10 tons on new 
seedings; and 8 tons for top dressing. When manure is used for 
silage corn, 400 to 600 pounds an acre of 4-12-4 fertilizer is recom- 
mended. This is drilled with the planter. Without manure, 1,000 to 
1,200 pounds of 5-10-10, or its equivalent, should be used. 
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For establishing new seedings with manure, 400 to 500 ounds an 
acre of 4-12-16 is recommended. For top dressing fields with a 
stand of 75 percent or more of legumes, 8 tons of manure fortified with 
20-percent superphosphate an acre should be applied; or, if manure 
is not used, 600 pounds of 0-20-20. For top dressing stands of mixed 
legumes and prasses not receiving manure, 700 to 800 pounds of 
5-10-10 is recommended; for stands primarily of grasses without 
manure application, 600 to 800 pounds 7-7-7 should be used. 

Lime is usually used at the rate of 1 to 2 tons an acre. The exact 
rate to be used is dependent largely on the reaction and texture of the 
soil. Seedings in which alfalfa is used generally receive heavier appl 
cations of lime than the regular hay pastures. Because alfalfa is 
especially sensitive to lack of boron, the addition of 30 to 35 pounds 
of borax per acre when seeding this crop is recommended. Most fields 
on which alfalfa is to be grown are sampled, and reaction and quick 
chemical tests are run by the station to provide a basis for fertilizer 
and lime recommendations. 

Some farmers have found it profitable to use additional top dressing 
after the first crop is removed. Fertilizer recommendations on dairy 
farms are essentially the same for all soils. It is recognized, however, 
that the productivity of the droughtier soils, like the Merrimac, 
Gloucester, and Nashua, is arisrally less than that of the heavier tex- 
tured Paxton, Marlow, and Essex. The yields on the droughtier soils 
are dependent to a greater extent on the frequency and quantity of 
rainfall, inasmuch as less rainfall can be stored in these soils than in 
heavier textured ones. Recommended fertilizers and rates of ferti- 
lization are given in table 6. 

Poultry raising has expanded rapidly in the last few years and 
exceeds the dairy industry in income. Some of the larger poult 
farms are located on droughty soils of the terraces that are not well 
suited to dairying, and others are located on the upland. Poult: 
raising has become speciulized and is not so often connected wit 
dairying as it was at one time. Poultry growers in general do not 

ow their own grain but purchase it already mixed from commercial 

eed companies. The fields of the poultry fasin are used principally 
as summer range for the growing pullets. 

The areas with the best soils for growing grass are chosen for 
poultry range. Ranges generally are not rotated but are used for 
several years. The shelters remain in the same spot, and the area in 
the immediate vicinity remains bare, but the shelters and the number 
of ranging birds are regulated so that the area in between the shelters 
has a good sod. Clovers have difficulty in withstanding the constant 
prazing, and as a result the sod is composed principally of grass. 

vlipping the tall grass, applying lime, and top dressing with ferti- 
lizer are recommended practices for encouraging and preserving a 
‘ood growth of grass. Poultry manure commonly is not used on 
farm itself but is either given to nearby dairy or vegetable farmers 
or sold for alow price. Although it might seem desirable for poultry 
farmers to grow oats and corn for grain and thereby use some of the 
manure, they generally do not have enough land or special equipment 
for grain farming. They feel that the time and money spent for 
growing these crops can be spent more profitably raising more poultry, 
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Apples are grown entirely in sod, most of the young trees being 
set out in sod and mulched with hay. About 100 pounds of hay is 
applied to the newly set tree, and later more is added at intervals 
so that enough mulch is present to prevent the growth of grass. In 
general, not less than 200 to 300 pounds of hay per tree is applied at. 
any one time. The quantity is about 2 or 3 tons an acre per year. 
The mulch covers an area slightly greater than the spread of the 
branches; none is applied closer than 2 or 3 feet to the trunk so as 
to minimize damage from mice. The grass between the trees is mowed 
and app rt of the mulch. Recommended fertilizer application 
under the sod-mulch system is one-fourth pound of nitrate of soda 
or its equivalent, for each year the tree is old, up to a maximum of 
10 pean per tree per year. Recent studies indicate that if the 
mulch is used for 5 to 10 years, less nitrogen can be applied without 
reduction in yields. 


TAaBLD 6.—Suggested fertilizers and rates of fertilization for certain crops 
of New Hampshire 


Medium analysis High analysis 


Crop SSS 

Quantity Mixture | Quantity 

Pounds Pounds 

per acre per acre 
Grass seedings '.......-.-. 100 809 |} 8-16-16 | 400-500 
Top dressing legumes-.--____ 600-800 0-20-20 400-600 


Top dressing legumes and 
700-800 8-16-16 400-500 
600-800 10-10-10 400-600 


{ 5-10-10 |1, 000-1, 200 | 10-10-10 /1,000-1,200 
7- 7-7 |1,200-1,400 | 8-16-16 600-800 


sin Sono, EE | mR | BIE) ges 
Permanent pasture....------ { 5-10-10 | 600-600 | 8-16-16 | 300-500 
Potatoes......---.-.----26 6-10-10 2, 000 8-12-12 1 500 
Vegetables and home gar- { §-10-10 2,000 | 8-16-16 1, 250 

Se eae ae? 5-10- 5 2,000 | 10-10-10 1, 300 


sat 
Fruit trees’)... 5-2 eos ewed cet es sects ecceesc|sececeste loos -sessee 


130 to 35 pounds of borax an acre before seeding alfalfa is advised. 

2In addition to manure. 

3 Safe application on soil suited to clover. 

* To be used where pasture can be controlled. 

5 For each year tree is old use either % pound of common nitrogen carrier up 
to 10 pounds per tree or % pound ammonium nitrate up to 5 pounds per tree; 
apply % pound borax per tree every 3 years, 


Poultry manure is excellent for apple trees on all soils, especially 
for the phases of Gloucester fine sandy loam, on which many of the 
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smaller orchards are located. A combination of poultry raising and 
apple orcharding is an efficient farming system because the labor 
demands of these two do not overlap. 

The hay mulch apparently provides sufficient potassium and phos- 
phorous so-that these need not be applied. The mulch also supplies 
some of the needed magnesium. As indicated by leaf scorch, mag- 
nesium deficiency is widespread, pein particularly noticeable where 
acidity is high. It can be temporarily corrected by use of sprays 
containing magnesium sulfate or permanently corrected by usin 
magnesium limestone, which does not give beneficial results until 
several-years after application. Boron deficiency also occurs and is 
especially evident in dry years. Experimental-results show that 
boron deficiency can be corrected by applying borax at the rate of 
one-half pound. per tree every 3 years. ; : 

Market gardéning is carried on principally in the Merrimack River 
valley, mainly-on the Ondawa and Nashua soils. The principal crops 
aré sweet corn, snap beans, carrots, tomatoes, cucumbers, potatoes, 
cabbage, and summer, fall, and winter squash. Late ¢ e is 
grown to some extent on the finer textuted Podunk and Sudbury 
soils associated with the Ondawa and Nashua soils, These vegetables 
are grown on level or nearly level areas. The soils are cropped yearly 
but usually have a winter cover crop of rye which prevents winter 
erosion, reduces leaching, and provides organic matter. The rye is 
plowed under early in spring, and about a ton or more an acre of 
5-10-10 is applied to soil that is to be used for vegetable crops. Many 
of the market gardeners make good use of the poultry manure pro- 
duced onthe nearby large poultry farms. 1f such manure is used, 
about one-half ton an acre of 4-124 fertilizer is recommended in 
addition. 

ESTIMATED YIELDS 


Estimated average acre yields of principal crops to be expected 
under two levels of management over a period of years on soils of 
this county are given'in table 7. These estimates are based primaril 
on interviews With farmers, the county agricultural agent, and sta 
members of the University of New Hampshire Aurioul tural Experi- 
ment Station. They express reasonably well the productivity of the 
soils in 1940, but the yields estimated will not be obtained every. year 
or on every tract, Individual soils vary somewhat from place to place; 
management practices vary from farm to farm; and climatic condi- 
tions fluctuate from year to year. The trend toward use of adapted 
varieties of crops indicates that yields will soon be higher than those 
given in table 7. 

Ordinary management, as specified in columns A, generally includes 
use of long rotations—corn or potatoes the first year, small grain the 
second, and hay for 2 to 4 years. Hay usually receives 1 to 114 tons 
of lime when reseeded; corn, an application of manure and super- 
phosphate; and potatoes, about 500 pounds of complete fertilizer. 


“For further information see THE APPLE ORCHARD IN NEW HAMPSHIRE, by 
Rawttnes, C, O., and others, N. H. Agr. Ext. Bul. 59, 89 pp., illus. 1941. 
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Under the more intensive management specified for the estimated 
yields in columns B, larger quantities of lime, phosphate, and com- 
plete fertilizer are applied more frequently. Hay land receives 114 
to 2 tons of lime at seeding and is top-dressed annually with 300 to 500 
pounds an acre of complete fertilizer of about a 7-7-7 or 0-20-20 mix- 
ture, depending on the quantity of legumes grown with the grass. 
Corn and potatoes receive heavier applications of manure, poe hate 
or complete fertilizer. Pasture is improved by removing brus and 
fertilizing and liming the soil. In addition, more intensive manage- 
ment anekudes erosion-control measures where necessary and use of 
green-manure crops to improve the organic-matter content. 


WATER CONTROL ON THE LAND 


The control of runoff, drainage, irrigation, and overflow or floods 
in this county is not especially important, as compared to its impor- 
tance in some other sections of the United States. Erosion is not 
especially troublesome, there are no large areas to drain, and irri- 
gation is feasible only for certain specialized crops. Flooding is 
sometimes a serious problem in the valley of the Merrimack River, 
but the recent establishment of flood-control dams in the headwaters 
of the larger tributary streams may minimize future flood damage on 
the productive bottom lands. 


RUNOFF 


Runoff refers to the movement of water over the surface of the 
soil, Rain strikes the surface of the soil and soon is absorbed as it 
runs over the surface in sheets, in small streams, or in a combination 
of both. The condition of the surface layer of the soil, the slope of 
the land, the type of vegetative cover, and the intensity with which 
the rain falls are important factors affecting infiltration and erosion. 
If the surface soil is packed tightly so that the water cannot infiltrate 
rapidly or if the soil is already saturated with water from previous 
Trains, runoff is increased, and water moving off a field may remove 
considerable quantities of surface soil and make gullies where it is 
concentrated by irregularities in the soil surface. Likewise, as the 
ae increases, there is less opportunity for infiltration and more rain- 
fall tends to be removed as runoff. 

If the surface of the soil has a good sod or is covered with growin 
pan crops, runoff does not remove appreciable quantities of soil, 

ut if the soil has been cultivated and the surface is exposed, runoff 
is increased and surface soil may be carried away. 

Where runoff causes appreciable soil loss, some control methods 
are necessary. In one method, clean-cultivated or intertilled crops 
are grown crosswise of the slope in narrow strips that alternate with 
strips of grass or of close-growing grain. is method, which is 
called strip cropping, controls runoff because the strips are narrow 
ie to 150 feet in width, depending on the slope) and do not allow 
the water to gain in velocity and erosive power. The runoff that 
does come from the narrow intertilled strips is slowed down when 
it reaches the next lower strip, which is in grass or close-growing 
crops, and the soil carried by the water is deposited on the upper 
edge of the lower strip. In strip cropping the soil may move down- 
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ward somewhat, but it does not leave the field entirely as it. might 
if the entire slope were used for a cultivated crop. 

In some places strip cropping. is not sufficient and must be supple- 
mented by shallow drainage ditches constructed across the slope of 
the field to remove runoff slowly. These drainageways are sometimes 
called diversion ditches and are constructed so that machinery, can 
be used over them. They are relatively expensive to build and main- 
tain but may be necessary where erosion is severe. 

Much of the Jand used for cultivated crops is in river and stream 
valleys and not subject to erosion, and even in other areas three con- 
ditions serve to minimize runoff and resulting soil erosion. First, 
only a small part of the area is actually plowed and harvested each 
year. Second, the upland areas; which would be most subject to ero- 
gion, are used largely for dairying, and the land is not in cultivated 
crops more than a year or two before it is put back in grass. The 
short period of use for cultivated crops does not break down the 
structure of the surface soil to the point where percolation will not 
remove almost all the water that falls, Third, in this region almost 
all the rains are gentle, and in most soils the rate of infiltration is 
rapid enough that the soil soaks up the rain as fast as it falls. 

veral farms in the county have been considerably damaged by 
sheet erosion, particularly where the slopes are 8 to 10 percent or more, 
and the soil has been cropped for more than 3 years with the rows 
running up and down the slope. Erosion is hkely to be greatest 
here the soil is used for cers like potatoes because the soil surface 
is not protected by trash or by cover crops during fall and spring. 
Erosion on such unprotected fields occurs because of heavy rains 
and in some years because of thawing in spring. The surface soil 
thaws first, and if a rain or snowstorm occurs when only the surface 
8 or 4 inches is thawed, that part becomes saturated quickly and the 
rest of the water must run off. Under these conditions runoff may 
remove considerable quantities of soil, even though the surface soil 
is well granulated and able to remove water by percolation when 
not frozen. Almost all the erosion that takes place is sheet or rill 
erosion; gullying is almost nonexistent. 
- Tn general, soil erosion in this county can be controlled by running 
the rows of cultivated crops across the slope rather than up and down. 
Where long i are completely cultivated, strip cropping may be 
necessary. If these simple methods are used, terraces ey more costly 
engineering structures generally should not be necessary, unless eco- 
nomic conditions cause a radical change in the type of farming. 


CONTROL OF OVERFLOW 


Overflow from rivers and streams during floods causes considerable 
damage to soils of the flood plains. The damage results from the 
deposition of sandy material on productive bottom land and from the 
cutting away of large areas bordering the stream. 

The complete prevention of overflow is outside the scope of the 
individual farmer because it must be accomplished by controlling 
streams at their headwaters. Recently dams have been built at the 
headwaters of the Merrimack River, and these will lessen flood 
damage by controlling the flow of water in the river itself. Serious 
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damage from deposition will probably be decreased, but bank cutting 
may still be serious because the river continually washes at the base 
of the banks during normal flow and prevents the stabilization of 
the banks by vegetation. The farmer may prevent bank cutting to 
some degree by encouraging the growth of vegetation along the i 
of rivers, and he may prevent it almost entirely by paving the ban 
above and below the normal! water level with rock. Paving is expen- 
sive and should be used only where a considerable expanse of bottom 
land is liable to be affected. 


DRAINAGE 


Large areas of poorly drained soils are not common in this county. 
If the few large areas that do occur were drained, they would not be 
any better for agriculture than adjacent areas of well-drained soils 
not now farmed. Artificial drainage is therefore limited to small 
poorly. drained patches within larger well-drained areas or to areas 
adjacent to streams. The fields are drained either by open ditches or 
by the use of tile, the open-ditch method probably being most common. 


IRRIGATION 


Irrigation is not widely practiced in the county, but its use for 
crops on sandy porous soils is worthy of consideration. The sandy 
porous soils do not storé enough water to sustain plant growth over 
a long period of dry weather. Dry spells-lasting several weeks are 
common during the growing season; therefore the sandy soils ara 
not used so much for’ cultivated crops as the fine-textured ones. 
Several farmers have used overhead irrigation near streams or rivers 
and have ‘obtained. consistent increases in yield. This type of irri- 

tion offers considerable promise on Merrimac, Nashua, and Ondawa. 
soils, which usually occur near a good water supply, and it can be 
used for potatoes, vegetables, and other commercial crops with a goodt 
chance of success. 


FORESTS ” 
FOREST GROWTH 


Before the coming of the white man, forest covered practically all 
the upland soils. In most places the growth consisted of mixed hard- 
woods and hemlock; white pine grew here and there but developed 
pure:stands only on the lighter sandy soils around Jake shores and om 
eskers and kames. apeally all the virgin timber has been cut; the 
last remnants were destroyed by the hurricane of 1938. Nonetheless, 
forest growth still occupies the largest part of the county, and an ever 
increasing acreage is reverting to forest. From 1740 to 1840, almost, 
80. percent of the land was cleared for fields or pasture, but in the 
period that followed the land began to be abandoned, and the pastures: 
and fields grew up in trees. This process is still going on. 

The. natural course of forest succession on denuded lands, com- 
mencing with light-seeded and light-demanding species as gray birch, 
aspen, and conifers, was modified by the browsing of cake Hard~ 


"Prepared by Henry I. Baldwin, research forester, New Hampshire Forestry 
and Recreation Commission. : 
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woods—white ash, basswood, and hard maple—that were especially 
preferred by grazing animals, were greatly. reduced or eliminated in 
the new ala so pure or nearly pure stands of conifers often re- 
sulted. Pine therefore came to occupy heavier upland soils where it 
had never predominated in the original forest. Gradually, however 
the hardwoods become established beneath the maturing pines, and 
following clear-cutting by portable mills and the hurricane of 1938, 
the hardwood vor is again gaining prominence. 

Obviously, the treatment the forest land has received has resulted 
in progressive deterioration of the forest in composition, density, and 
in the form and grade of individual trees. Stands that grew up dur- 
ing prazing sed be easily distinguished by their branchiness, the 
predominance of light-demanding species, and prevalence of cankers, 
natural grafting'’of branches and trunks, forkedness, and other defects. 
In contrast, many of the steep ravines and rockier lands, which were 
never completely cleared of forest and were only lightly grazed, de- 
veloped excellent stands of young hardwood and softwood. ‘Portable 
mills during the présent century, however, have removed most of the 
best second-growth:stands that have matured. 

Forest is not confined to any particular type of soil and topography, 
dut like the small acreage of cleared lind, occurs in a wide variety 
of locations (pl. 4). There is no recognizable pattern of differentia- 
tion between cleared land and forest, but in general the stone-f 
flood plains and the more fertile soils,of the upland have remained 
cleared longest. Curiously, many of the pastures on higher hills never 
grew up in trees. Grazing pressure is li ely no more intense on these 

stures than on cleared lowlands, but probably the lack of moisture 

‘or seoalinigy during the early part of summer argely prevents forest 
from invading the hill areas more rapidly. Soil deterioration, more- 
over, is worse on the higher hill pastures. Conditions are almost too 
unfavorable to permit the establishment of tree seedlings, and the. 
seed supply is scanty. 


PUBLIC FOREST RESERVATIONS 


The forest land in this county includes 14 State forests agerepating 
8,510 acres; 4,080 acres of Federally owned forest land; a small area 
used by the hospital and county farms; other county lands; and 3,969 
acres of town forest. If adequate provision could be made for its 
development and management under sustained yield operation, much 
additional forest land might well be owned by the State or towns to 
round out the areas now held by those agencies into economical man- 
agement units. Lacking the assurance of actual forestry operations, 
however, it is questionable that a change of ownership woald e 
any immediate improvement in forestry conditions. Opportunities 
for marketing low grade forest products available are now so uncer- 
tain that public forestry would apparently have to be heavily subsi- 
dized if conditions were to be impnoed over any large area. 

Additional reservations are needed to give the public access to bath- 
ing sites elong the more desirable lakes and ponds. Such areas should 
be acquired and developed so that there would be at least one in every 
town. This would involve the acquisition of a considerable forest area 
in some cases, and the area acquired should be managed together with 
other town or State forests. 
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A considerable number of game refuges, 2,000 to 5,000 acres in one 
compact block, should also be established and bounded by roads in 
areas well distributed over the county. These. refuges would be on 
private land for the most part. 


FOREST SOILS 


Forests occur on practically all the soils, and because of the dis- 
turbances attendant on clearing and reinvasion under special influ- 
ences, some forest types are now on soils not naturally suited to them.. 
Extremely sterile sandy and gravelly soils on patra plains ‘support 
pitch pine as an edaphic climax association. Outstanding examples 
of this cover are in the towns of Milford and Amherst near the 
Souhegan River and in Nashua. 

While Podzols are common everywhere in the western half of the 
county, the most pronounced Podzol serclopae is under pure or 
nearly pure stands of conifers on imperfectly drained soils and es- 

ecially on sandy soils on glaciofluvial materials already deficient in 

ases. The characteristic leached surface mineral soil horizon can be 
discerned even in some second-growth old-field stands of'pine. A 
leached layer 4 to 1 inch thick develops during the maturing of such 
a stand of pine on soils that originally bore rich mixtures of hardwoods 
and the soils have’ humus layers that are a mixture of organic matter 
and mineral soil, somewhat similar to mulls, 

White pine stands occur, however, on fertile lower slopes where 
moisture 1s so favorable that a true crumb earthworm mull has been: 
maintained despite the deposit of acid litter. An abundance of soft- 
foliaged hardwood seedlings, shrubs, and herbs almost invariably: 
occurs on such sites and aids in perpetuating a favorable humus con- 
dition. Succession tends toward increasing mesophytism, z0 that soils 
kept continuously in forest, provided fire and grazing are excluded, 
may be expected to develop favorable humus conditions, especially on 
moist but well-drained sites. The hurricane of 1938 and the cutting 
of pure pine stands have both hastened succession in the direction 
of hardwood or mixed stands. 


FOREST SPECIES AND THEIR DISTRIBUTION 


The composition of the forests is discussed most conveniently by 
describing the forest associations or types into which the forest of this 
region may be classified. Most of the Sonny ie in what is commonl 

ed the white pine region, as Eastern white pine (Pinus strobus 

is the most important species, Areas on the higher hills and along 
the western highland form scattered offshoots of the spruce region 
characteristic of the northern part of New England. Between these 
two regions on the better soils is often a poorly defined belt of northern 
hardwoods. In this belt: Northern red oak (Quercus borealis var. 
mawima) is commonly mixed with yellow birch (Betula lutea), 
American beech (Fagus Alehiek nile ke and sugar maple (Acer aao- 
charum), and in this respect the stands are not typical of the northern 
hardwoods region farther north. In fact, various species of oak grow 
on the cn a summits in the county in mixture with red spruce 
(Picea rubens). 


104 SOIL SURVEY SERIES 1040, NO.. 18 
WHITE PINE REGION 


Most: of the county falls in the white pine region, but white pine 
is not the dominant tree over the entire area. Probably a high per- 
centage of the area, even in the white pine region, is covered ‘with 
predominantly hardwood stands. The principal forest types“ in the 
region are described in the following paragraphs, 

‘he white pine type consists of pure stands of white pine or of 
stands predominantly of white pine mixed with other conifers and 
hardwoods.. It is typical of abandoned pastures and other cleared 
land in the southern part of the area and in the Connecticut River 
valley. On dry sandy soils the stand may be purely white pine or 
predominantly that species mixed with red (Norsey) Pies pitch pine, 
gray birch, aspen, or white oak. On heavier soils, the stand of white 

ine may be pure or may be mixed with paper, black, yellow, and gray 
irches, black cherry, ash, Northern red oak, sugar maple, hemlock, 
and red spruce. 

Pure stands of Norway pine or of that species mixed with white pine, 
red spruce, paper birch, and aspen occur for the most part in amall 
patches «on dry gravel ridges along lake shores. 

Heavier and moister soils, often in cool ravines, are occupied by the 
white pine-hemlock association, and the two species are about equally. 
mixed, Subordinate species include sugar maple, red maple, yellow, 
paper, and black birches, white ash, Northern red oak, and red spruce, 

ure stands of hemlock are predominant over any other single 
gpecies in,a mixture that may include beech, sugar and red maples, 
white ash, balsam fir, red spruce, white pine, various birches, aad 
Northern red oak, This type of cover usually occupies relatively 
small areas in cool moist ravines. 

Dry sandy, flats frequently burned over may have pure stands of 
pitch pine or that species mixed with occasional white and Norway 
pines. Usually there is an understory of scrub oak. 

Gray birch-red maple is perhaps the most common association on 
cut-over land, There is much less gray birch in the mixture here than 
in southern New England, and more aspen, yellow and paper birches, 
white pine, white ash, and sugar maple. ‘This forest type occurs on & 
variety of soils and often succeeds white pine on cut-over areas of 
lighter soils. Stands of other species completely destroyed by high 
winds will often be followed by this kind of cover. 

The sugar maple-basswood association differs from the gray birch- 
red maple association chiefly in having a larger percentage of bass- 
wood-and hophornbeam with the maple. It occurs most frequently in 
limited areas on rich (but often hot and dry) hillsides. 

The white pine-red oak-white ash association often follows loggin 
of pure stands of white pine and occurs on deep fertile well-drain 
goils in the southern part of the area. In blow-down pine areas on 
better soils it will probably become even more important in the future. 
Red maple is the chief associated epee, but basswood, sugar maple, 
beech, paper birch, hemlock, and black birch also occur in varying 
proportions. 


® Classification follows that of the Society of American Foresters, Committee 
on Forest Types, 1982. [Revised, 1940.} 
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NORTHERN HARDWOODS REGION 


Many of the associations of the white pine region are also character- 
istic of the Northern hardwoods region, especially the hemlock, pray 
birch-red maple, and sugar maple-basswood associations. In addition 
the following associations occur. 

Pure stands of sugar maple may occur naturally or_as the result 
of cutting out other species to form sugar orchar Best develop- 
ment is attained on rich moist soils. 

Pure stands of yellow birch may grow up following cutting in 
spruce-hardwood stands where the soil is morst and not well enough 

rained to support the sugar maple-beech type of cover. 

The black ash-American elm-red maple mixture is typically found 
in swamps, gullies, and poorly drained areas along streams and Inkes. 
Black ash is the determining species in recognizing this association; 
the other component species may vary greatly. Subordinate species 
are balsam fir, white pine, tamarack, and yellow birch. There is gen- 
erally a flow of water in the swamps, not an acid bog condition as in 
black-spruce bogs. 

The red spruce-sugar maple-beech type is predominant on the lower 
slopes and ridges of the White, Green, and Adirondack Mountains. It 
represents the original forest composition in much of northern New 
England and is commonly referred to as spruce and hardwoods. 

The yellow birch-red spruce association frequently covers lower 
mountain slopes, ravines, and flats in the north. Included are balsam 
fir, paper birch, and red maple. On cut-over lands an understory of 
small red spruce trees persists. 

Paper birch-red spruce-balsam fir is a mixture common in the later 
stages of colonization of burned areas and cut-over land. When the 
conifers attain dominance in the stand, they may succeed the paper 
birch or the aspen types. Red maple, yellow birch, and white pine a. 
occur in the association. 

A wide variety of sites may be occupied by paper birch in either 
pure stands or as the predominant species in a mixture of aspen, 
spruce, fir, white pine, hemlock, other birches, and maples. Usually 
an understory of conifers or other hardwoods develops. 

Aspen (poplar) grows in burns and is often present in pure stands or 
mixed with paper or gray birches and pincherry. Thecherry soon dies 
out, and an understory of balsam fir and red spruce develops in the 
northern part of the county and one of pine in the southern. This 
understory outlives the aspen and eventually occupies the ground. 

After logging or fire, pure stands of pin cherry may arise from seed 
stored in the ground by birds and rodents. The pin cherry occurs 
on well-drained soils and is extremely short-lived. The understory 
of spruce or fir, or occasionally of pine, soon becomes predominant. 

The sugar maple-beech-yellow birch mixture is typical of forest 
types frequently referred to as northern hardwoods and occurs on 
fertile well-watered soils throughout northern New England. Bass- 
wood, red maple, hemlock, red spruce, Northern red oak, white ash, 
balsam fir, and hardwood species may be admixed. This association 
is probably typical of the virgin forest in much of this area. 
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SPRUCE REGION 


_ The spruce region differs from the northern spruce region chiefly 
in the scarcity of balsam fir in its southern pes ‘it reflects the drier 
character of the site. Paper birch and other northern hardwoods 
are frequently intermingled with pure stands of red spruce that 
aa aed Mi pastures, 

_ Red spruce often occurs in pure stands on old pasture land at eleva- 
tions greater than 1,000 feet and on the higher slopes and summits 
of mountains. In these locations it may be the original type of cover 
or it may have replaced the old forest after logging or fire. Paper 
birch, aspen, balsam fir, mountain ash, and red maple are associated. 


DENSITY AND AGE OF STANDS 


The low density of pine stands growing up on abandoned pastures 
subject to grazing has already been mentioned. The stands of pine, 
hemlock, and spruce that He akan naturally after logging are 
also unsatisfactorily stocked but usually contain enough hardwoods 
to act as fillers and trainers for the conifers. As a result the crop 
is of far better quality than that on areas pastured. The hardwoods 
also render an important service in affording the conifers protection 
from the white-pine weevil. Hardwood stands that have reproduced 
without being grazed are generally well stocked. 

If the distribution of age classes were known accurately, stands 20 
years.of age or less would probably be in great. reponderance and 
a very small fraction of the forests would be fully matured timber. 
The scarcity of mature stands reflects the heavy portable-mill and 
cordwood cutting. Cordwood cutting has been especially severe in 
the vicinity of Manchester and Nashua and in the southern tier of 
towns near the Massachusetts line. The National Forest survey con- 
ducted in 1947 showed the following rough distribution: 


Area occupied by: Acrea 
Saw timber_._.._......----.--.-~------.-- ee nce nee nn ne 135, 600 
Pole timber_...._...--...-.-.--.------..----~.-- +--+ 2+ -- ee 154, 100 
Seedlings and saplings-...------.-------.---.-..--.-------+----- 72,100 
Poorly stocked stands__._---.-..-----.------------------------ 80, 500 

Total commercial forest-...---.--.-----.-----.-------------- 442, 300 


Judging by the trends for the State as a whole, it is probable that 
the area in merchantable timber and the acreage used for agriculture 
have been still further reduced. The 1950 census places the total land 
available for crops, including plowable pasture, at 59,040 acres. 

Only very rough approximations of forest growth can be made. 
Young stands are obviously growing very rapidly now and producing 
a large volume of wood annually, even though the quality of the under- 
stocked stands is low. The National Forest survey of 1947 for the 
county estimates the total net annual growth at 79,000 cords of soft- 
mee and 87,000 cords of hardwoods, or a combined total of 166,000 
cords. 


PRESENT FOREST UTILIZATION AND MANAGEMENT PRACTICES 


There are no large permanent industries consuming large quanti- 
ties of saw timber or wood at one place in the county. The few 
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stationary sawmills get their timber chiefly in an area within a radius 
of about 10 miles and tend more and more to become resawing and 
finishing plants that rework lumber from the portable mills. Some 
logs are exported to mills in Massachusetts. Besides the mills cutting 
saw timber, a few smaller establishments.use oak or ash for baskets, 
handles, and other novelties. The volume’cut for these products is 
small, and the harvesting creates no unfavorable effect upon the forest. 
Customarily, the landowner sells his entire stumpage to a portable-mill 
operator when it is barely of merchantable size. A mill is then moved 
onto the lot and everything that will saw out a board is cut. The de- 
fective forked and branchy trees are left to develop into wolf trees in 
the sprout stand that ensues. Much of the promising advance repro- 
duction is buried under the heavy slash and deformed or p Rae 
from developing at all. Lots cut over for saw timber are frequently 
ali aee for cordwood, which is shipped to Massachusetts or used in 
the larger cities and towns. 

The poral effect of present industrial utilization is to deplete 
seriously the more accessible stands and to cause a progressive de- 
terioration in composition and quality. As a result the operation of 
permanent mills is jeopardized, and a steady supply of timber becomes 
more uncertain each year. The tendency is therefore for wood-using 
industries to move elsewhere. 

One of the major uses of forest land in this areas is for recreation— 
hunting, fishing, hiking, and picnicking. This county is especially 
heavily dotted with summer homes and camps and attracts a very 
large vacation Populetion, especially from nearby Boston and other 
large cities to the south. Many old farms consisting chiefly of wood- 
land are bought and remodeled for year-round homes. The shores 
of the numerous lakes furnish sites for thousands of smaller camps. 
In the Monadnock region especially, many activities—autumn-foliage 
tours, apple-blossom tours, and ma eae HS festivals—attract tour- 
ists. Foot and bridle trails, ski trails and lifts, and camp grounds on 
public reservations are also popular. 


FOREST PROTECTION 


_ An effective service for detecting and extinguishing ordinary fires 
is provided by a well-organized system of lookout towers, town and 
district wardens, and a dispatcher in the district office constantly on 
duty during the fire season. Exceptionally large fires require aid 
from adjacent counties and sometimes from other States. The cur- 
rent situation is precarious because of the scarcity of manpower for 
fire fighting. Certain towns in the county—Milford, Amherst, Hollis, 
Merrimack, and Brookline—have more frequent fires than others, 
These percuae towns have a high percentage of hot dry sandy soils 
covered with pine, and such soils are especially hazardous early in 
apring. There appears to be a high degree of correlation between 
re hazard and soil series throughout New England. 

Fire protection should be strengthened during times of drought 
and extreme hazard by establishing at least one patrol in each town 
and by stricter enforcement of all State forest-fire laws. Control of 
insects and disease should also be improved by enlisting more com- 
plete cooperation of landowners with public agencies in charge of 
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control work and by carrying out cutting operations in such way as 
to minimize the danger of starting pest epidemics. Where grazing is 
injurious to forest regeneration, it should be eliminated, especially in 


hardwood stands. 
RECOMMENDED FOREST-MANAGEMENT PRACTICES 


A abe are to develop maximum productivity of the soils in the 
county should include definite planning for the management.of for- 
ested soils, which make up more than three-fourths of the area. Pres- 
ent methods of harvesting the timber crop and fire protection will not 
perpetuate commercially productive forests. Reproduction is easy 
to secure because of favorable climate, and sprout cover of some kind 
soon reclothes the most heavily cut area. This cover is sufficient to 
prevent serious erosion, but the growth promises only cordwood of 
progressively poorer quality. Timber surpasses most other crops in 
that so little outlay an acre must be expended to establish it by natural 
reseeding. Nonetheless, some care is needed, and the length of time 
required to produce a mature crop dictates caution in expenditures 
for culture and for the conservation of immature stands. 

In the following discussion are presented rules reflecting the opin- 
fon of the New England Section, Society of American Foresters, on 
minimum requirements needed to keep forest lands reasonably pro- 
ductive. Much more intensive work would be necessary for full pro- 
duction, as that is possible only with optimally stocked stands and 
the frequent thinning of stands. 


CUTTING 


Clear-cutting should be used only in harvesting stands of mature 
or over-mature timber, heavily culled stands, burned or insect-infested 
timber, and areas where reproduction of desirable species is already 
well established and can be preserved during logging. 

Conservation of advance reproduction should be practiced. Except 
when it is unavoidable in cutting and extracting merchantable trees, 
immature trees should not be cut for any purpose except to improve 
the stand in spacing, yeaa or composition of species. Young seed- 
lings and saplings of valuable species should be protected during 
logging and precautions should be taken to avoid covering them 
with slash. 

Partial cutting, not clear-cutting of the entire stand, should be the 
standard method of harvesting. This may take the form of diameter- 
limit cutting (the removing only of those trees larger than a certain 
minimum diameter on the stump or at breast height) or the cutting 
of some trees of various sizes that may be marked for removal]. Dis- 
eased and branchy trees should be removed first and the more thrifty 
trees left for future growth. Only by such methods of partial cutting 
ean the increment be improved. Selective cutting may take the form 
of groups or strips if the trees that should be cut are concentrated in 
those ways, 

Liberation cuttings and weeding are important because most of the 
heavily logged forest land is in more or less urgent need of a simple 
cheap treatment that will release valuable young trees, as pine, spruce, 
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ash, or hard maple, from competition with worthless or unpromising 
trees. Large deformed or defective trees left standing at the time 
of logging are best eliminated by girdling, or ringing the bark with 
an axe, an operation requiring about 1 minute for a large hardwood. 
The girdled trees then die slowly and allow the smaller ie Vane 
trees to develop naturally. hela trees should be girdled only if 
several more promising seedlings wil thereby re released. Girdling 
can be carried out for a few cents an acre. eeding, a more inten- 
sive measure less often justified because of the greater cost, consists 
of the cutting back of worthless sprouts and inferior trees to procure 
more growing space for the crop trees. 


PLANTING 


Planting is not recommended as a general forestry pencties, because 
of the high cost and uncertainty of results. In special cases, however, 
as in establishment of windbreaks and snowbreaks for farms, build- 
ings, or roads and in reforesting burned land or sand wastes for the 
protection of reservoirs and the like, planting may be justified. Ex- 
perience has shown that some discretion is necessary in choosing the 
species best suited to the soil and to the purpose of the planting. 

ite pine grows well on all soils except droughty loamy sands 
on outwash terraces and poorly drained soils. It is good for wind- 
breaks and general protection but susceptible to attack by white-pine 
weevil if planted in the open without a light overhead cover. Pro- 
tection from weevil requires a sparse mixture of aspen, gray birch, 
or other trees, and moderately close spacing, as 5 by 5 feet. On lands 
occupied by white pine currant and gooseberry bushes should be 
eradicated within a radius of 900 feet as protection against white-pine 
blister rust. Planting on logged-over pine land must be delayed 8 
years on account of the pales weevil, which is prevalent in this 
county. 
Red (Norway) pine is the most generally satisfactory tree for 
planting in the area, It grows rapidly on all soils but is best suited 
to light sandy and gravelly places. Where some other trees are pres- 
ent to act as fillers, red pine may well be planted at somewhat wider 
spacing (up to 8 by 8 feet) for economy. 

Scotch pine is probably superior to red pine in its capacity for pro- 
viding rapid protective cover on extremely barren sandy and gravelly 
soils, as areas of Windsor soils, but it cannot be recommended for 
timber praduction because its bole is unsatisfactory in this climate. 

ite spruce is especially good for windbreaks and grows well on 
all soils except the very dry sands, Red spruce, somewhat slower 
growing, is slightly attacked by the white-pine weevil; Norway spruc 
ough best in rate of growth, is very severely attacked by the weevi 
and should be kept partly shaded. 

European larch and balsam fir have a limited field of usefulness, as 
they are suitable only on relatively fertile well-watered soils. Hard- 
woods have not proved satisfactory for planting and generally occur 
naturally in abundance. Sugar maple, though slow growing, stands 
transplanting and might well be set out on better soils for the estab- 
lishment of maple sugar orchards, 
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MORPHOLOGY AND GENESIS OF SOILS 


Soil is the jProcuct of the forces of weathering and soil development 
acting on soil materials -deposited or accumilated by geological agen- 
cies. The characteristics of the soil at ahy given point depend on (1) 
the physical and mineralogical composition of the parent material; 
(2) the climate under which’ the soil material has accumulated an 
existed since accumulation; (3) the plant and animal life in and.on 
the soil; (4) the relief or lay of the land; and (5) the length of time 
the forces of soil development have acted on the soil material. The 
climate, and its influence on soil and plants, depends not only on 
temperature, rainfall, and humidity but also on the physical character- 
istics of the soil or soil material and on the relief, which in turn 
strongly influences drainage, aeration, runoff, erosion, and exposure 
to sun and wind. 

The soils of Hillsborough County have developed from (1) glacial 
drift, (2) comparatively recent alluvial deposits, and (8) organic ac- 
cumulations. e area covered by alluvial deposits and by organic 
accumulations is much less than that covered by glacial drift, and 
the soils from those materials have not yet attained the mature profile 
development of the soils developed on. the drift. Consequently, the 
ay ai discussion concerns mainly the soils developed on glacial 

i 

Of the area covered by glacial drift, 75 to 85 percent is overlain 
by glacial till and the rest by fluvial deposits in the form of kames, 
eskers, terraces, and lake pie In'about 80 percent of the area cov- 
ered by glacial till, the till is composed largely of granitic debris; the 
remaining 20 percent is covered mainly by debris derived from mica 
schist that has a slight admixture of granite. Near the village of 
Hollis several ae miles of glacial till is derived from phyllite or 
slaty schist, and this till has a finer texture than that derived from 
fous or mica schist, In most places the glacial till is dominantly of 

ocal origin and lies upon or near a rock formation similar to that 
from which it was derived. In a few places, however, the glacier 
caused some overdrag of material as it moved southeastward, and in 
these places the till is more like the rock strata lying in the direction 
from which the ice came than it is like the formation, or rock stratum, 
on which it lies. 

In this county the five factors of soil genesis have combined to make- 
the podzolization process of soil development dominant in all the well- 
drained soils. Podzolization takes place in the following manner. 
On the surface of mineral soil is an orn layer of fallen leaves 
furnished by the forest cover. Through this layer percolates much of 
the precipitation, which is fairly great in an area where rainfall is 
comparatively high and the evaporation rate is low. The acid organic 
layer contributes to the acidity of the water, and the acid water in 
turn causes leaching of bases high in the electromotive series from.the 
soil profile. Iron and aluminum are also largely leached from the 
surface soil and are in pert deposited in the subsoil as sesquioxides 
and in part removed in the ground water. The leaching causes a rela- 
tive concentration of silica in the surface, or A horizon, and of iron 
and aluminum oxides in the subsoil, or B horizon. 
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Different intensities of the podzolization process within this county 
have caused the develonmene of two great soil groups—the Podzol 
soils and the Brown Podzolic soils. ; 

The Podzol soils, developed because of much leaching, occur in 
the western half of the county (pl. 5, A). They are characterized by 
a 3- to 5-inch layer of organic matter on the surface and by a thin 
but more or less continuous light-gray mineral surface soil (bleich- 
erde) up to 8 inches thick in places but averaging about 2 inches. 
They have a dark- to moderate-brown subsoil (orterde) about 4 inches. 
thick that grades through yellowish brown to the parent material at 
a depth of 16 to 20 inches. In a few places dark-brown concretions 
the size of peas occur within the orterde layer, and in some areas 
there is a cemented, or ortstein, layer of muc the same color as the 
cementations in the orterde. This orstein layer is developed in place of 
or in conjunction with the orterde. 

The soils of this county belonging to the Podzol great soil group 
are those of the Hermon, Lempster, Canaan, Marlow, Acworth, 
Becket, Danby, Peterboro, Colton, Peru, and Waumbek series. 

Hermon fine sandy loam, rolling phase, a soil occurring in the north- 
western part of the county and developed on granitic till, has a 
typical Podzol profile. It is a Podzol counterpart of the Gloucester 
soils of the Brown Podzolic region in drainage, relief, and parent 
material but occurs at higher altitudes and is more strongly leached. 
The following describes a profile of the Hermon soil in a froth road 
cut 3 miles north of Peterboro: 

A. Organic layer, thin deposit of undecomposed leaves underlain by very 
dark-brown to black partly decomposed organic matter; lower 14 
inch of layer is organic matter decomposed to such extent that 
the original structure of the leaves cannot be seen. 

As 0 to 8 laches, mineral surface soil (blelcherde) immediately below 
the forest litter consists of 2 to 3 inches of light-gray to very 
pale-brown loose fine sandy loam; pH, 4.0 to 4.5. 

Bas. 8 to 12 inches, fine sandy loam grading from reddish brown to moderate 
brown to a light or moderate yellowish brown in the lower part; 
this layer sometimes called the orterde; generally weak very fine 
crumb structure; in most places small cemented particles and in a 
few places the entire layer (ortstein) relatively cemented; separa- 
tion between the gray A, layer and the Bs; layer sharp and very 
striking; pH, 4.0 to 4.5. 

Bre. 12 to 21 inches, grayish-yellow to ight yellowish-brown fine sandy 
loam; weak very fine crumb structure; grades from darker color 
above to lighter below ; pH, 4.5 to 5.0. 

CO. 21 inches +, gray to grayish-yellow gritty granitic till parent material 
composed principally of sand-size particles; single grained and 
moderately firm in place; pH, 5.0, 

The thickness of the layers varies within short distances because of 
minor changes in local] relief. In some places where the A, horizon 
has developed in old root channels, a small part of that layer may 
occupy 4 position below or within the B, , horizon. 

Brown Podzolic soils (pl. 6) develop under conditions of slightly 
greater warmth, a little more rapid evaporation, and a smaller ac- 
cumulation of surface organic matter than do the true Podzols. In 
the central part of the Brown Podzolic region the soils are charac- 
terized by @ 1- to 3-inch layer of dark grayish-brown finely decom- 
posed mineral] soil having a high organic-matter content and an 
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underlying 2- to 83-inch layer of moderate-brown minefal soil of weak 
crumb structure, The brown layer grades into light to moderate 
yellowish-brown material, which in turn merges with the parent 
material ata depth of 24to 30 inches. = ea 

As the altitude increases, however, virgin Brown Podzolic soils 
take on the nature of the Podzols to a greater extent. A discontinu- 
ous thin gray layer develops at intermediate altitudes and becomes 
more evident as elevation increases. At an altitude of 1,200 feet 
the gray layer is approximately an inch thick and more or less con- 
tinuous, 

The Brown Podzolic soils of this county are represented by types 
of the Gloucester, Charlton, Hollis, Brimfield hapleigh, ‘axton, 
Brookfield, Essex, Hinckley, Merrimac, Nashua, utton, Acton, 
Buxton, and Sudbury series. : 

Gloucester fine sandy loam, rolling phase, represents the Brown 
Podzolic soils. It developed from granitic till, as did Hermon fine 
sandy loam eee ey but occurs at lower altitudes. It lacks 
the gray and reddish-brown upper horizons that characterize the Her- 
mon soils. The Gloucester profile is as follows: 

Ajo Layer of partly decomposed leaves about 3 inches thick. 

A; 0 to 2 inches, black or dark grayish-brown fine sandy loam surface soil; 
weak very fine crumb structure; mineral soil and organic material 
about equally mixed; in a few places a very pale-brown fine sandy 
loam just below the overlying A horizon, but this layer only an inch 
or so thick and not continuons as It is {n the Podzols. 

B,;. 2 to 10 inches, moderate yellowish-brown moderately firm fine sandy 
loam ; weak very fine crumb structure; some small stones and a few 
boulders. ; 

Bas. 10 to 20 inches, light yellowlsh-brown to grayish-yellow fine sandy loam 
moderately firm in place but of single-grained structure; color 
grading from darker above to lighter below, but very slight change 
from the B:: layer above and to the C layer below; content of small 
stones about the same as in the B;: horizon but large boulders more 
numerous. 

©. 20 inches ++, light yellowish-gray moderately firm sandy gritty granitic 
glacial till containing many small stones and some large granite 
boulders; till firm in place but breaking out in angular fragments 
ensily reduced under pressure to single grains; texture of till ranges 
from coarse loamy sand to fine sandy loam. 


Several important soil series belonging to the Podzol great soil 
group have the same general profile as that described for the rolling 

hase of Hermon fine sandy loam. Also, important series of the 
Grown Podzolic group have the same general profile as that for the 
rolling phase of Gloucester fine sandy loam. The principal differ- 
ences among the soils is in the character of the substratum. 

The Canaan—shallow soils developed from granitic till over granite 
bedrock—are Podzol counterparts of the Shapleigh soils occurring in 
the Brown Podzolic region; the Acworth, developed from parent ma- 
teria] derived from pyritiferous mica schist, are Podzol analogs of the 
Brown Podzolic Brookfield soil; the Lempster, a shallow soil devel- 
oped from pyritiferous mica schist till over schist bedrock, is the Pod- 
zol counterpart of the Brimfield soil occurring in the Brown Podzolic 
region. The Podzol Becket soils have developed on compact till de- 
rived mainly from granitic rock similar to that on which the Brown 
Podzolic Essex soils developed. 
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A, Profile of a Gloucester loam soil, a Brown Podzolic soil developed on granitic 
till. 

B, Profile of a Holhs loam soil, a shallow-to-bedrock Brown Podzolic soil developed 
on phylhte or mica schist. 
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The Danby soils—Podzols developed on gravelly outwash depos- 
ited in-kames or very gravelly moraines—are analogs of the Browz 
Podzolic Hinckley soils, which developed on kames and eskers. The 
Peterboro soil is a Podzol developed on gravelly kames, and its parent 
materia] contains much moderate-brown limonitic micaceous schist. 

The Podzol Colton soils and the Brown Podzolic Merrimac soils (pl. 
8, B) together occupy nearly the whole area of glacial outwash ter- 
races. ‘The Colton soils, developed on loose gravelly outwash depos- 
ited in nearly level terraces, are counterparts of the Merrimac; the 
Main difference is the well-developed Podzol profile of the Colton.. 
In general the Colton are Podzols occurring at an altitude lower than 
that of the Podzols developed on glacial till. They occur as Podzols 
at a lower altitude because their parent material is sandy and encour- 
ages more leaching than would normally occur at a lower altitude and 
in an attendant slightly warmer climate. 

- The Nashua are Brown Podzolic soils on stream terraces of more 
recent origin than the glacial outwash terraces, and their profile is 
not so’ well developed in color as that described for Gloucester fine 
sandy loam. ‘Nashua soils are developed on sandy material derived 
from granitic sources, and in most places their upper subsoil is not so 
etrongly colored as that of the associated Merrimac soils. Also, the 
Merrimac soils contain gravel at a depth of 15 to 24 inches and bedded 
fare below a depth of 36 inches, whereas the Nashua are sandy 
roughout. 

The Buxton soils are of small extent, have developed on local areas 
of bedded silts and clays, occur on level to gently sloping terraces, and 
are imperfectly drained. The Sudbury are imperfectly drained 
Brown Podzolic soils on outwash or stream terraces and resemble the 
Merrimac soils except for the fact that they occur in slight depressions 
from which the subsurface water is not completely removed. 

The Waumbek, Peru, and Acton soils are mapped together in this 
county. Soils of these three series have developed where the parent 
till materia] is firm to compact and water penetrates slowly. The slow 
removal of water gives rise to these imperfectly drained soils, which 
may occur on sloping land. They are characterized particularly by 
mottling in the subsoil. The Waumbek and Pern are classified as 
Podzols; the Acton, as Brown Podzolic. 

The relations of other Podzol] soils (Marlow) and Brown Podzolic 
soils (Charlton, Hollis, Paxton, and Sutton) are shown in table 3, 
where all the soil series of the county are listed and parent material, 
drainage, and great soil group are given for each. As will be noted 
in table 3, most soils of the county belong to the Podzol and Brown 
Podzolic great soil groups, but soils of the Alluvial, Sands (dry), 
Half Bog, and Bog groups are also represented. 

The Rumney and Ondawa are Alluvial soils. The Ondawa soils, 
which occur on recent alluvium or on bottom land subject to periodic 
overflow, are formed mainly of granitic material, but on some of the 
tributary streams they may have a considerable admixture of schist 
because the streams drain areas with schist bedrock. The Rumney 
soils occupy poorly drained areas of bottom land and are developed 
predominantly from granitic material. 
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The Windsor is the only soil developed on wind-blown sand and 
belongs to the Sands (dry) group. Windsor soil shows little evidence 
of soil development and occurs principally on the east side of the 
Merrimack River in association with Merrimac and Nashua soils. 

The Half Bog soils are members of the Whitman, Scarboro, and 
Saco series. The Whitman are intrazonal soils developed on till oc- 
curring in ae vig drainageways, and seepage areas where drain- 
age is poor. The Scarboro occur in narrow areas along drainageways 
or in depressional areas on terraces and are developed on material 
similar to that of the Merrimac, Nashua, and Sudbury soils. The Scar- 
boro are more poorly drained than the Brown Podzolic Sudbury soils 
and have a gray to nearly black rather than a grayish-brown surface 
soil. The Saco soils, mapped coat in complex with the Alluvial Rum- 
a Bae are very poorly drained. 

e Bog soils are classified according to the material from which 
they were derived. The brown fibrous material of Balch and Little- 
field peats has undergone little decomposition, whereas that of Water- 
boro muck contains much mineral matter and is in a fairly well ad- 
vanced stage of decomposition. Woody peats (Balch peat) were not 
differentiated from peat derived from sedges, rushes, and reeds (Lit- 
tlefield peat). All the peat and muck areas are acid. 
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Accessibility Statement 


This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint_filing_cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 

(2) fax: (202) 690-7442; or 

(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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COLOR GROUPING 
STONE-CLEARED GENTLY SLOPING WELL-DRAINED SOILS ON FIRM OR COMPACT TILL 
Becket loam, gently sloping phase 
Charlton loam, undulating phase 
Essex loam, gently sloping phase 
pee Hollis loam, undulating phase 
Marlow loam, gently sloping phase 
Paxton loam, gently sloping phase 
STONE-CLEARED SLOPING AND MODERATELY STEEP WELL-DRAINED SOILS ON FIRM OR COMPACT TILL 
oy ilerd Becket loam, sloping phase 
: Charlton loam, rolling phase 
. Essex loam, sloping phase 
GY Hollis loam, rolling phase 
i a Z) Marlow loam, moderately steep phase 
e : Marlow loam, sloping phase 
a Paxton loam, sloping phase 
STONY DEEP WELL-DRAINED SOILS ON COMPACT TILL ( AT HIGHER ALTITUDES ) 
Becket stony loam, gently sloping phase 
Becket stony loam, sloping phase 
ZF Marlow stony loam, gently sloping phase 
Marlow stony loam, moderately steep phase 
Marlow stony loam, sloping phase 
STONY DEEP WELL-DRAINED SOILS ON FIRM AND COMPACT TILL (AT LOWER ALTITUDES ) 
Chariton stony loam, rolling phase 
Essex stony loam, gently sloping phase 
Essex stony loam, sloping phase 
E Paxton stony loam, gently sloping phase 
43° 00" Paxton stony loam, moderately steep phase 
ee Paxton stony loam, sloping phase =F 43°00" 
STONE-CLEARED UNDULATING WELL-DRAINED SOILS ON LOOSE TILL 
Gloucester fine sandy loam, undulating phase 
Gloucester loam, undulating phase 
Hermon fine sandy loam, undulating phase 
STONE-CLEARED ROLLING WELL-DRAINED SOILS ON LOOSE TILL 
Acworth loam, rolling phase 
: Gloucester fine sandy loam, rolling phase 
Gloucester loam, rolling phase 
: Hermon fine sandy loam, rolling phase 
Shapleigh fine sandy loam, rolling phase 
STONY DEEP WELL-DRAINED SOILS ON LOOSE TILL ( AT HIGHER ALTITUDES ) 
Acworth stony loam, hilly phase 
Acworth stony foam, rolling phase 
INN Hermon stony fine sandy loam, hilly phase 
Hermon stony fine sandy loam, rolling phase 
Hermon stony fine sandy loam, undulating phase 
STONY DEEP WELL-DRAINED SOILS ON LOOSE TILL ( AT LOWER ALTITUDES ) 
Brookfield stony loam, hilly phase 
Gloucester stony fine sandy loam, hilly phase 
— Gloucester stony fine sandy loam, rolling phase 
Z | Gloucester stony fine sandy loam, undulating phase 
Gloucester stony loam, hilly phase 
Gloucester stony loam, rolling phase 
Gloucester stony loam, undulating phase 
EXCESSIVELY DRAINED LEVEL TO UNDULATING SOILS ON TERRACES (AT HIGHER ALTITUDES) 
Colton loamy fine sand,level phase 
IMPERFECTLY AND POORLY DRAINED STONE-CLEARED SOILS ON TILL ZW Colton loamy fine sand, undulating phase 
Sutton silt loam, gently sloping phase Colton loamy sand, level phase 
Waumbek, Peru, and Acton loams, undulating phases Colton loamy sand, undulating phase 
Whitman loam, nearly level phase 
EXCESSIVELY DRAINED LEVEL TO UNDULATING SOILS ON TERRACES (AT LOWER ALTITUDES) 
IMPERFECTLY AND POORLY DRAINED STONY SOILS ON TILL Merrimac loamy fine sand, level phase 
Waumbek, Peru, and Acton stony loams, undulating phases Merrimac loamy fine sand, undulating phase 
55! aa y SS ) 2 — |, | r ‘ { wa | i Rel f Hi Whitman stony loam, nearly level phase Merrimac gravelly loamy sand, level phase ei 
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x STONY AND LEDGY LAND TYPES AND STONY SHALLOW SOILS (MOSTLY AT HIGHER ALTITUDES) Merrimac loamy sand, level phase 
Merrimac loamy sand, undulating phase 
Canaan stony fine sandy loam, hilly phase Nashua loamy fine sand, level phase 
Canaan stony fine sandy loam, rolling phase Nashua loamy fine sand, undulating phase 
Lempster stony loam, hilly ledgy phase Nashua loamy sand, level phase 
Rocckland, hilly and steep, Canaan soils Nashua loamy sand, undulating phase 
Rockland, hilly and steep, Lempster soils 
EJ Rocnlana,ullvend pep: Marlow sols WELL AND EXCESSIVELY DRAINED SOILS ON KAMES AND TERRACE ESCARPMENTS 
Stony hilly and steep land, Acworth soils (AT HIGHER ALTITUDES) 
Stony hilly and steep land, Becket soils Danby gravelly fine sandy loam, hilly phase 
Stony hilly and steep land, Hermon soils Danby gravelly fine sandy loam, rolling phase 
Stony hilly and steep land, Marlow soils Danby gravelly loamy sand, hilly phase 
Stony undulating land, Waumbek, Peru, and Acton soils Danby gravelly sandy loam, rolling phase 
Danby loamy fine sand, hilly phase 
Danby loamy fine sand, rolling phase 
) STONY AND LEDGY LAND TYPES, STONY SHALLOW SOILS, AND MADE LAND (AT LOWER ALTITUDES) | Darby: leah fine:eand,cataep: phase 
CONVENTIONAL Hm Brimfield stony loam, hilly ledgy phase Danby stony gravelly fine sandy loam, hilly phase 
SIGNS U Hollis stony loam, rolling ledgy phase Danby stony gravelly fine sandy loam, rolling phase 
V Hollis stony loam, undulating ledgy phase Danby stony loamy fine sand, hilly phase 
CULTURE \ Made land Peterboro gravelly fine sandy loam, hilly phase 
(Printed in black) We (eee Rockland, hilly and steep» Brimfield soils 
Rockland, hilly and steep, Hollis soils WELL AND EXCESSIVELY DRAINED SOILS ON KAMES, TERRACE ESCARPMENTS AND WIND-BLOWN 
Rockland, hilly and steep, Shapleigh soils DEPOSITS (AT LOWER ALTITUDES) 
Shapleigh stony fine sandy loam, hilly phase Hinckley fine sandy loam, hilly phase 
Stony hilly and steep land, Brookfield soils Hinckley fine sandy loam, rolling phase 
Stony hilly and steep land, Gloucester soils Hinckley gravelly fine sandy loam, hilly phase 
Hinckley gravelly fine sandy loam, rolling phase 
City or Village, Roads, Buildings, Hinckley gravelly loemy sand, hilly phase 
ats & antag Bcakwalee WELL-DRAINED LEVEL TO UNDULATING SOILS ON TERRACES (AT HIGHER ALTITUDES ) tilnicktay eavelty loamny/aand: collins phase 
Levee, Lighthouse, Fort Colton fine sandy loam, level phase Hinckley gravelly sandy loam, hilly phase 
— Colton fine sandy loam, undulating phase Hinckley gravelly sandy loam, rolling phase 
oa Colton gravelly fine sandy loam, level phase Hinckley loamy fine sand, hilly phase 
y, -ABANQONED R. R. FY Colton gravelly fine sandy loam, undulating phase Hinckley loamy fine sand, rolling phase 
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